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Improved Engine Springs 


EVERY SPRING 
GUARANTEED 



SEND FOR 

ILLUSTRATED CIRCULAR 


Charles Scott Springf Co., 

^ PHILADELPHIA « 


i42i Monadnock Block, Chicago, 111. 


1417 Union Trust Bldg,. St. Louis 


DELAWARE CAR WORKS 

JACKSON «. SNAPFE eOTVipANYi 

MANUFACTURERS OF 

Passenger, Sleeping, City, Baggage and Freight Cars, 
■v^riijMiiN-a-TOKr, 

Cable address “Jackson”. Special attention given to Sectional Work for exportation 

and narrow-gauge cars. 

Passenger Cars 

Of the finest finish, as well as every description of CAR WORK fur 
nished at short notice and at reasonable prices, by the 

HARLAN & HOLLINGSWORTH CO., 

'oviLxtiiTOToisr. Dsn,. 

“CYRUS ROBERTS' 

Hand Car Specialties 

WARRANTED 

EASY PUNNINOi 

kTGNY TN WETQHYi 

PEFFECY WHEEli. 

Roberts, Throp & Co. 

THHBE RIVERN, ItlA'H- 




Standard 72" Vertical Boring and Turning Machine. 

Bement, Miles & Co., 

METAL-WORKINQ MACHINE TOOLS, 

Steam Hammers and Hydraulic Machinery. 
Main Office & Works: PHILADELPHIA, Pa. 


CHICAGO OFFICE: 
-534 Marquette Building. 


NEW YORK OFFICE: 
39 CorthindtSt. 


New F’roight Osrs. 

WRI'TK F'OR F>A.RXIOULA.RS XO 

PENNOCK BROS.y Manufacturers of Railway Freight Cars, MINERVA, OHIO 


The Only MEDAL and all the PREMIUMS 


on 


P.ailroad Frogs, Crossings, Switches and Switch-Stands at the Columbian Exposition were awarded 

THE CARLISLE MFG. CO., CARLISLE, PA. 

Write for Lithographs and Prices. FREIGHT CARS of every kind and VERTICAL ENGINES. 


ENSIGN MANFG. CO.. 


Manufacturers of A 

For Every Kind ot Freight Service. 

TTICrSXSBXjS, 

Cast in Contracting Chills. 

Sole Manufacturers In the United States of RXJSSEXilLd SIVOW I^LOWS. 

- - CANDA, Pres. 0. J. CANDA, Vice Pres. J. W. SAVIN, Genl Agent. 

11 Pine Bt.. NEW YORK. B. ENSIGN. Seo’y andTreas. HUNTmaTON, WIBT TOOUHA. 


CHARLES J. CANDA. Pres. F. MORA CANDA, Treas. FREDERICK HUDSON, Sec^. 

FERDINAND K CANDA. JOHN W. SAVIN, ELY ENSIGN, Vice Presidents. 


CANDA MANF6. CO., 


Manufact- 
urers of 

For P’^Ight and Passenger Service and 

CARl -e _ . 


CHILLED CAR WHEELS of the Highest Qualitf 
Offices: U Pine Street, NEW YORK CITY. Works: Carteret, N. J. 


THE NILES TOOL 


WORKS COMPANY, 



Bu ilders of^ 
MACHINE TOOLS for 


Bra-nclies: 

New York, Chicago 
Philadelphia, 
Pittsburgh, Boston. 


RAILROAD, CAR, 
LOCOMOTIVE, 
GENERAL 
MACHINE 
SHOPS, 
ENGINES and 
BOILER PLANTS. 


poL«i 

TPl 


I 
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Water Stations 
Complete. 


M.M. MOORE, 

225 Searljorn St., 

CHICAGO, ILL. 



RAILROAD LniilNKERlIiG, 

Bridge and Municipal Engineering; 
Steam Engineering: (Staiionarg, Ma- 
rinCt Locomotive ; Mechanics; Mekani- 
cal Drav^g : Architecture ; Arch tect 
ural Dravring ; Electricity ; Iron Work ; 
Plumbing; Heating; Coal and Metal 
Mining; Prospicting; the English 
Branches. Diplomas Awarded. Lare- 
est Technical School in the World. 
Send for Free arcular, stating subject 
you wish to study. 

Phe Z&ternational Correspondence Ccbcols, 
Sft’arton. Pa. 





RAND DRILL CO. 

AIR COMPRESSORS 

for general use in 

RIlLWIkT MICHINE SHOPS ..d PUMPING DEEP WELLS. 


THE ASHTON 

Muffler Safety Valve 


The only one 
with outside 
top regulation 
for the pop. 

Always avail- 
able. Saves 
valuable time 
and expense. 



Our muffler 
patents control 
the top outside 
pop regulating 
principle, 
which gives in- 
creased effici- 
ency and dur- 
ability. 


ALSO— 

Open Pop Safety Valves and 

Improved Steam Ga^es. 


The Ashton Valie Co., ’".“I'S.ST' 


STOW FLEXIBLE SHAFT. 



aad 

Uanniactured ty 
tho 

stow 
Mfg. Go. 

Binghamton, 
N. Y. 

Sstablisbed 1875. 
For Tapping 
and Reaming 
stay bolt holes 

BOILERS. 


PORTA BLR PRILLING. 


Moore’s Balanced Railway 
Water Column. 


100 Broadway, 1328 Monadnock BIk. 

New York i Ity* Chicago, 111. 


IRA DIMOCK, Pres. Established ISfiT. G. II. SERGEANT, Treas. 


NORTHAMPTON EMERY WHEEL Co. 



MANUFACTURERS OP 

Premiuin Solid [mery 

Wm Iteh, 


AKD ALL KINES OF 


EMERT WHEEL MACHINERY. 

LEEDS, MASS. 

WESTERN BRANCH 

20 South Canal St., CHICAGO, ILL 


two Huodrid atjd Rfty Tfvousaod Cskrs ari equipp&d with tht Dun KamOoorj 
Perfect rOov^d - 5paArk and Dust Proo^ 

Qand G. CompaDy QxicaQo. 



Locomotive FIRE KINDLER 


THE THURMAN FUEL OIL BURNER CO., 


General Offices, 31 & 3'ed Cordova Bldg* 
INDIANAPOLIS, IND. 


Designers, Contractors and Engineers for Complete Fnel Oil Equipment. 

D i Monadnock Block, Chica^ r 

"ranches, -j 21.33 Fremont St, San Franc:- l Oil. 


OUR SYSTEM IS ECONOMICAL ANO RELIABLE. 

CHEAPER THAN COAL OR WOOD. 

WE WILL GUARANTEE BETTER RESULTS THAN ANY 01 HER MAKE. 



CmCiGO PNIUMITIC TOOL CO. 

1553 Monadnock Block, CHICAGO, 

MANUFACTURERS OF 

PNEUMATIC TOOLS. 


Especially adapted for Railway Shops In caulk- 
ing boilers, beading flues, cutting c ut flre-box 
patches, cuttmg off rivets and stay-bolts, head- 
ing livets. chipping iron and steel castings, 
and cutting kef slots, driving nails ana spikes 
on car work, will bead two locomotive flues 
per minute. All tools sent on ten day’s trial, 
subject to approval and guaranteed for one 
year against repairs. 



CUYAHOGA FALLS. O. 


Potter & Hollis Foundry Co., 

XXICSrXX 


S'FESmXj O.A.S'X'II<ia'C3riS, 

LIGHT CASTINGS FROM i to lOO POUNDS A SPECIALTY. 


Offico, 525 Rookory, CHICAGO. 


PsUmateH furnlYxlied on application. Write for Catalogue, Should you desire a 
special Burner for special work^ write us and we ^ATI^FAPTinN GUARANTEED 
will design a Burner to meet the requtrenieiits UUSnsniLCU 

Acknowledged the Best for TA>comotives and all Boilers^ Ftc^'naces^ Ovens^ Forges^ Dryers^ &c. 

BURNERS FOR EVEPY RRANGH OF INDUSTRY WHERE HEAT FOR ANY PURPOSE IS USED 



Heavy Single Machine— Special Gearing. 


long&illstatterCo. 

^HAMILTON, O. 

DODBLE, SINGLE, HORIZONTAL, 
BOILER, SPACIHG GATE, MDLTI- 
PLE, BELT AND STEAM DRIVEN 

PUNCXISS 

AND 


S'HLEA'RS, 

Send for new Catalogue, 
OVBB 300 SIZICS. 



Balance Slide Valve 

SIMPLEST, CHEAPEST, most DURABLE. 



penf' 




88 lYIadlson St., CHICAGO, I Manufacturer and Dealer in 


SURVEYING AND ENGINEERING INSTRUMENTS. 

DRAFTING MATERIAL OF ALL KINDS. 

Complete Cataloerue Sent Free. 


A. W. SOPER, President ROB’T ANDREWS, Vice-President 


R. M. DIXON, Engineer. U. H. HOWARD, Secretary. W. R. THOMAS, Treas 


The Safety 


THE • IiIGHTIflG • SYSTEM* 

THE CELEBRATED PINTSCH COMPRESSED OIL GAS METHO&, 

IN USE ON OVER 55^000 CARS IN EUROPE AND AMERICA. 

THE BEST, MOST ECONOMICAL AND ONLY SAFE LIGHT FOR RAILROAD PURPOSES 
IN BRILLIANCY AND CLEANLINESS UNSURPASSED. 


The • Heating • Systems. 


This System has been Adopted by the U. S. Light-House Board for Liqhtrng Buoys. 


BY HOT WATER CIRCUUTION AND DIRECT STEAM WITH 
REGULATING DEVICES. 
reliable AND UNIFORM HEAT. 

•. .*. ECONOMICAL AND RAPID CIRCULATION. 

GIBBS’ AUTOMATIC COUPLER OF WESTINGHOUSE TYPE, 
ABSOLUTELY STEAM TIGHU 


Car Heating and Lighting Co., 

160 BROADWAY, NEW YORK. 



D. O. SETa’LEMIUE, President. 
GEO. W. EVANS, Vice President. 


W. C. ARTHURS, Secy, and Treas 
FRANK SNYDER, Supt. 


MT. VERNON CAR MANUFAC1URING CO.. 

— MANUFACTURERS OF — 


Freiglit Cars of Every Description, Caboose and. Befjigerator Cars, Car Wheels, Car Castings and 
General Foundry Work. CAPACITY; 15 Cars, and 200 i ar Wheels. 

Tmnisrorj-, XXaXa. 
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r Road Crossings.— No doubt, before this month passes 
the crossing planks that were torn up to allow the flanger 
to operate will be ordered put down again. These plank 
are usually sixteen feet long, and it frequently happens 
that they are broken or split in trying to pry them out of 
their frozen bed. Then, if in addition they are partially 
rotten, a foreman will have some difficultj' in getting all 
the pieces back without making the crossing look like a 
large crazy-quilt. The best way to do is for the foreman 
to cut what good plank he has in two and use as many 
eight foot pieces of the broken ones as may be necessary 
to complete the crossing. It has always been a puzzle to 
know by what process of reasoning the conclusion was 
reached that ties for four feet and eight and one-half inch 
track should be eight feet long, while a wagon with the 
same gage must be supplied with sixteen foot track, and 
yet 178,000 miles of railroad in the United States are dot- 
ted with private farm crossings, containing this same 
waste of lumber. It is worse than wasted, because the 
long plank generally covers a joint and this is often al- 
lowed to get in very bad shape before the section foreman 
will take the time to tear up the entire crossing in order 
to repair the track. — Jerry Sullivan in Roadmaster and 
Foreman. 


p Metal Paint. — If you ever want to make a paint that 
will protect iron, prevent it from rusting and, at the same 
time, secure a glossy covering that can be made in differ- 
ent colors, says J. H. Allen in Dixie, the work will be easy 
if you take some sandrax gum, dissolve it in alcohol, and 
add the pigment necessary to secure the proper color. A 
case was cited a short time since of a steam engine that 
was painted with this mixture, which, without the pig- 
ment, is very transparent. The engine always remained 
clean, and the iiTin never showed the slightest trace of 
rusting. Two years afterward it became necessary to 
clean the engine, and so closely did the c*overing adhere 
that it cost nearly ^100 to remove it, and that after it had 
been exposed to the action of gas and steam for the time 
named. It must not be thought, however, that any veg- 
etable gum that is soluble in alcohol will show such re- 
sults, for while they may have a good gloss and be appar- 
ently hard and firm at the start, they are worthless when 
exposed to the weather. 

While on the subject of the painting of iron work, there is 
one precautionary measure that is very fre()uently neg- 
lected ; and that is the thorough cleaning of all parts be- 
fore the paint is applied. To paint over a casting to which 
particles of sand are still adhering is an act of foolishness 
in comparison with which the building of a house uiwn 
the sands is an act of great wisdom and keen forethought. 
The same rule should be applied to wrought iron work, 
and do not put paint overscale.forit is only a matter a few 
days before the whole will peel off. One concern uses a 
sandblast for cleaning wrought work, and so rapidly does 
this system do its work that 3 in. angles can be thorough- 
cleaned at the rate of four feet a minute. 


Making Holes in Glass —Strong glass plates are bored 
through by means of rotary bmss tubes of the necessary 
diameter, which are filled with water during boring. To 
the water is added finely pbwdered emery. Tli inner glass 
may be perforated with holes in an easier manner, by 
pressing a disc of wet clay upon the glass, and making a 
hole through the clay of the size, required, so that the 
glass is laid bare. Molten lead is then pointed into the 
hole, and lead and glass drop down at on«!e. Tliis method 
is based uix)n the quick, local heating of the glass, whereby 
a circular crack is produced, the outlines of which corre- 
sponds to the hole made in the clay. When molten lead is 
poured upon clay so tiat steam is geneiated from the 
moisture, the lead is very apt to fly. I’utty, although 
of course more expensive, is much to be pieferi*ed to clay 
for use in connection with molten lead. 


Ocean Deptus.— A sounding has recently been taken ju 
the Pacific ocean, near the coast of Japan, which showed 
a depth of 29,400 feet, or approximately five and a half 
miles. This is a little more than the higlit of the loftiest 
mountain. How much deej^er the Pacifi(^ is than this it is 
impossible to tell the wire having broken, presumablv 
through its inabUity to sustain its own weight. In a pre- 
vious attempt to reach the floor of the ocean at this spot 
the wire broke at the depth of 25,800 fiiet. It has been 
suggested as one theory of the formation of mountain 
ranges, that they represent the crumpling up,or buckling, 
of the earth’s crust under the severe contraction strains 
that were set up as the surface of the globe solidified. If 
this be true, the deep ocean valleys or gorges, such as this 
off the coast of Japan, must be the result of the same ac- 
tion. Taken in connection with the loftiest mountain, this 
sounding gives a difference in distance from the earth’s 
center of about twelve miles, or 1-333 of the earths radius. 


Solders for Glass.— Mr. Charles Margot finds that an 
alloy composed of ninety-five parts of tin and five of zinc 
melts at 2()0 degrees, and becomes firmly adhered to glass, 
and, moreover, is unalteiTible, and possesses a l^eautiful 
metallic luster; and, further, that an alloy comiwsed of 
ninety parts of tin and ten of aluminum melts at 390 de- 
grees, became strongly soldered to glass, and is possessed 
of a very stable brilliancy. With these two alloys it is 
])Ossible, says the Pottery Gazette, to solder glass as easy 
as it is to solder two pieces of metal. It is ix)ssible to op- 
erate in two different manners. The two ineces of glass 
to be soldered can either be heated in a furnace and their 
surfaces be rubbed with a rod of the solder, when the al- 
loy as it flows can be evenly distributed with a tampon of 
|mper or a strip of aluminum, or an ordiDar>’ soldering iron 
can be used for melting the solder. In either case it only 
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remains to unite the two pieces of glass and press them 
strongly against each other, and allow them to cool slowly. 

Senseless Opposition to Corporations. — Attorney Gen- 
eral Moloney is winding up a year of ineffectual and 
sensational attacks on lai*ge Chicago corporations by 
casting his net for the Illinois Steel Company. His first 
effort was against a large car building corporation, his 
next a^iust the elevator interest. In both instances,says 
the Chicago Journal of Commerce, it was a case of shoot- 
ing promiscuously and bringing down nothing. There are 
two points worthy the study of the attorney general : the 
first is that- political bias never yet actuated a crusade that 
succeeded ; the next is that it is poor policy to cater to the 
sentiments of that reckless and destructive class who pos- 
sess a vengeful desire to include every large and prosper- 
ous business enterprise in the category of “trusts,” and 
treat them as thieves and pirates. The legitimate indus- 
tries of this state are too firmly entrenched to pay much 
attention to sentimental popgun tactics for their avowed 
demolition, but there is a point where business men will 
not tolerate the retention of an official who wastes public 
time in puerile prosecution, when his energies should be 
devoted to protecting and enhancing the industrial and 
commercial interests of a community that makes it possi- 
ble for him to earn his living in an easy manner. 


worked by ropes with only one intermediate support 
Under no circumstances should the diameter of the 
smallest pulley be less than ilO times the diameter of the 
rope. 


Bursting OF Fly Wheels. — A single month brings at 
least three serious accidents by the breaking of large fly-^ 
wheels.and the future will no doubt furnish the same proper 
tion until there is a limitation of some kind to the methods 
and material now employed. Cast iron is not a suitable 
material for such wheels, and is not necessary. We do not 
say cast wheels, because that is absurd, and has been aban- 
doned for the same reason that cast spokes and rims must be 
before long. It was something or indeed a good deal, to be 
rid of inherent strains due to casting whole wheels. It was 
going half w .y, but there will be no immunity from ac- 
cident until this material is discarded. Methods of con- 
struction with fibrous material have advanced so fast that 
people have not perceive 1 how it can be applied to fly- 
wheels. They continue in a rut, bolting up a huge masses 
of cast iron to move at from 60 to 100 ft. a second when 
there is no warrant for such a thing in analogous con- 
struction. For example, the lateral or circumferential 
strain on the shell of a boiler is not different from the 
centrifugal strain on a wheel rim, but no one thinks of 
making cast iron boiler shells. 


Decrease of English I»comotive Building.— The fol- 
lowing figures, compiled on behalf of the Glasgow Herald, 
show a steady decrease in the number of men employed in 
the locomotive trade of Great Britain : 


Vulcan Foundry Co., Limited 
Nasmyth, Wilson Co., Limited. . 


1891. 

1892. 

1863. 

1894. 

1895. 

. 2,584 

2,307 

1,896 

1,510 

1,617 

1,971 

1,292 

1,359 

1,239 

1,196 

1,940 

1,697 

1,775 

1,465 

1,773 

1,565 

1,507 

1,246 

1,145 

1,178 

1,270 

1,268 

1,079 

1,143 

915 

. 666 

561 

486 

610 

514 

. 419 

377 

320 

349 

337 

447 

267 

293 

236 

314 

, 282 

210 

245 

2:34 

242 

11,803 

9,971 

9,043 

8.251 

8,4773 


Acetyline Gas. — In a communication to the Comptes 
Rendus, M. L. Brociner states that the common opinion as 
to the very poisonous properties of acetylene is wrong ; 
animals breathing air charged with it did not succumb 
after several hours’ exposure, provided care was taken to 
keep a sufficient supply of oxygen. It is true that the gas 
is absorbed by the blood, but the compound, if any, is ex- 
ceeding unstable, and not to be compared to that found on 
the absorption of carboiiic oxide. In fact, M. L. Brociner 
concludes that the gas is not one whit more poisonous than 
ordinary hydrocarbons, such as ferroene, ethylene, and 
propylene. In view of the proposed use of acetylene as 
an illuminant, these observations are of importance. 
Whatever may be the candle jxiwer of acetylene gas, it 
certainly is a bad illuminant on the question of its own 
cost, or the profit in its manufacture, for, says Engineer- 
ing and Mining Journal, not one of all its votaries has yet 
been able to make any statement capable of analysis which 
would show that its actual cost would render it a serious 
competitor of our present poor gas, or that the “rights” 
of the Electro Gas Company will enable that concern to 
earn more than a modest competitive manufacturers’ 
profit on the business of making and distributing it. 


The “Train Caller” Nuisance- — We learn from a Kan- 
sas paper, says the Railroad Gazette, that the train caller 
at the Kansas City Union station, J. F. Gregory, has been 
obliged to retire from that position because he has lost his 
voice. He has “long been noted for his stentorian tones,” 
and we are told that the people of Kansas will miss him. 
We judge from the friendly tone of the paragraph that 
Mr. Gregory has been an efficient shouter, and we are 
sorry to hear that he is incapacitated for the pleasant du- 
ties of his posi,ion. We have no doubt that he was a skill- 
ful elocutionist and that when he pronounced the names 
of a dozen towns in succession he took time to enunciate 
the words so distinctly as to make them intelligible, at 
least so far as to make each name ])lain to the passengers 
bound for that particular town ; but in expressing our 
sympathy with Mr. Gregory we feel compelled to say that 
that there are numerous other train shouters in large 
railroad stations whose voices, if they should get lost, 
would be doing the public a favor. Such an occurrence 
would be a reason to congratulate the passengero rather 
than to sympathize with the shouter. Tliousands of long- 
suffering passengers have for years endured the depressing 
influence of these brawlers’ inarticulate attempts to earn 
their wages, and we are anxiously looking forward to the 
time when we can rejoice with them over the removal of 
this cloud on their h^ippiness. By the way, what is the 
use of giving the name of more than one town, or at most 
two, in announcing a train ? The name or number of the 
train and suitable placards at the doors ought to meet all 
reasonable demands of passengers who understand En- 
glish, and those who do not uunderstand English have to 
be individually advised, in any event we never heard of 
a passenger whose native tongue was the same as that 
of the train bawler. 


Power Transmission by Ropes.— In a paper on “The 
Transmission of Power by Ropes and Belts,” read before 
the French Society of Civil Engineers by V. Dubreuil, it 
is stated that one great advantage possessed by ropes is 
that cyclical variations in the speed of the driving 
pulley are “damped” by the ropes, so that the speed of the 
driven pulley is much more uniform than that of the 
driver. Ropes are also useful when the two lines of shaft- 
ing are not ])erfectly parallel. The velocicity of the rope 
should not be less than about 1500 ft. per minute, nor 
more than 5000 ft., while with belts a velocity of as little 
as 600 ft. per minute may be used, but the maximum 
should not exceed 4000 ft. per minute, above which the 
centrifugal force prevents the poper adhesion of the belt 
to the pulley. From great distances between the lines of 
shafting, ropes should be used; although in exceptional 
cases they may be employed with as little as 12 ft. be- 
tween shaft centers, in general the distance sh ould not be 
less than 20 ft. Spans of as much as 328 ft. have teen 


Making a Propeller at Sea.— Although there are 
several instances on record of mending a broken shaft at 
sea there is none, on record at least, of making a new pro- 
peller. Yet, that says the Marine Journal is what the 
chief engineer of the steamer Strathnevis had nearly ac- 
complished when she was taken in tow after having 
been a month helplessly adrift on the Pacific. This pro- 
peller was constructed by heating iron sheets, cutting 
them to the right measurements and hammering them 
into the proiier shape. It had a length from tip to tip of 
7 ft. 6 in., and by bolting the sheets together he obtained 
a thickness of from one-half inch at the tip to three inches 
at the boss. Straps were bolted from tip to tip to hold 
the blades rigid and holes were bored through the boss. 
Had any favorable weather occurred it was the in- 
tention to shift the cargo sufficiently to tip the ship and 
bolt this ingenious contrivance to the shaft, and there is 
no doubt but that use would have given the ship a speed of 
from three to five knots. 


A New Coloring for Iron Work.— A suitable medium 
for coloring iron and steel a dead black, it is said, may be 
produced by mixing together one part bismuth chloride, 
two parts mercury bi-chloride, one part copper chloride, 
six parts hydrochloric acid, five parts alcohol and fifty 
parts water. In order to secure the most satisfactory re- 
sults— the article to be troated being first made clean in 
every respect, and free from grease — the preparation is 
applied with a swab or brush, or better still, the object 
may be dipped into it, the liquid being allowed to dry on 
the metal, and the latter then placed in boiling water and 
the temperature maintained for half an hour. If after 
this the color is not so dark as may be desired for the pur- 
pose, the operation is simply repeated, the required den- 
sity being thus easily attained, and after obtaining the de- 
sired degree of color the latter is fixed as well as improved 
generally by placing for a few moments in a bath of boil- 
ing oil and heating the object until the oil is completely 
driven off. 


Photographing in Colors.— The indirect method of 
photography in natural colors of Cros and Ducos du Hau- 
ron presents two points of difficulty— the selection of the 
colors and the preparation and superposition of the mono- 
chromatic films. For the preparation of the color nega- 
tives the authors make use of orange, green and violet 
screens, using with each a photographic plate possessing a 
maximum sensibility for the rays that the screen allows to 
pass through it. The preparation and superposition of the 
monochromatic films is attained in the following manner, 
as described in the “Journal” of the Society of Chemical 
Industry : A glass plate is coated with a 10 per cent solu- 
tion of glue, containing 5 per cent of ammonium bichro- 
mate and 5 to 10 per cent of bromode of silver 
emulson, and then exposed under a negative. After suffi- 
cient exposure the plate is washed in cold water and free'^ 
from silver bromide with hypo, and in this way a scarcely 
visible image of insoluble mucilage is obtained, which can 
be colored with suitable dyes. Three of these mono- 
h’)nC;ic ftin;. ?>')c*3l ril y3Uaw ani blue, each of 
which has been obtained from the corresponding color neg 
ative, are then superposed on the same plate, care being 
taken to isolate each film from the others by an imper* 
mea ble film, say, of collodion. This process allows of the 
relative intensity of the monochomes being varied, or of 
the addition of a fourth or more films.— The Engineer 
Loudon. 


Glue Joints In Belts. — In regard to joining leather 
belts, a correspondent writing to Woodworker says: “J 
have always had the best results by using common carjien- 
ter's glue, such as we use in the shop. I mended an old 
belt that driven a pony planer. The driver is 32 in., the 
driven 10 in., centero about 11 ft., and the belt has to be 
crossed. There are eight splices in this belt, all glued, and 
and not a rivet in any one, as I consider rivets in a belt a 
perfect nuisance, and of no use whatever, exce])t to weaken 
the belts where the rivets are put through. I also used 
a glued belt on the under head of a molding machine and 
on the side spindles. I have used glued belts on matcher- 
liead spindles and always with the best results. The rea- 
son so many fail in their efforts to produce the best re- 
sults is because they do not give enough attention to the 

details. My modus operand! is this : Scarf the ends with 
a plane and make a good length of splice. Have all nice 
and equal, so it will be same thickness as the rest of the 
belt when glued. Here is where the secret lies to make it 
hold : Before gluing give all the ends a sizing of thin glue 
in order to thoroughly fill up the jiores in the leather. Let 
this get perfectly dry, then glue in the ordinary way, and 
let the glue get good and dry before using. I always’ give 
such a joint a good dose of neatsfoot oil to limber if up. 
The belt referred to has been in use now two years and 
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Fig. 1— SUEZ CANAI^EL GUIRISH 

nly repaired ouce with a new lace. Experience has taught 
me that it is money in pocket to make all repairs as thor- 
oughly as possible. 


ORIENTAL RAILWAYS.* 


BY CLEMENT F STREET. 

It was my pleasure to be the engineer for the Com- 
mission World’s Transportation of the Field Columbi- 
an Museum, which was formed for the purpose of col • 
lecting information for the completion of the muse- 
um of the world’s railways, which is a department 
in the Field Columbian Museum, located at Jackson 
Park, this city. 

We left London on October 8, 1895, after 

having spent one month in that city making prepar- 
ations for a tour through the east and in looking 
over the wonderful railway terminals of that city. 
The first country visited was Tunis, North Africa, 
and, from a tourist's point of view, the city of Tunis 
is one of the most interesting points we visited 
throughout our entire journey; but, from an engi- 
neering standpoint, there is not very much to be 
found in either the city or country. The railways of 
the country are three in number, but two of them are 
rather insignificant affairs and hardly more than 
suburban lines. The third is the Bone-Guelma Rail- 
way, which is a system of about 376 miles, having its 
eastern terminus in the city of Tunis and its western 
end connecting with the Paris, Lyons & Mediterra- 
nean Railway, which, together with the East Alge- 
rian Railway, forms a continuous line between Tunis 
and Oran. All of these railways were built and are 
owned by PYenchmen and subsidized by the French 
government for military purposes. One branch of 
the Bone-Guelma Railway, extending from Tunis to 
Bisert, has recently been completed and is intended 
almost solely for military purposes. 

The Bone-Guelma Railway, the Paris, Lyons & 
Mediterranean, and also the East Algerian, are sim- 
ilar in all respects. The gage is 4 ft. 8i in., the ties 
are mostly of wood, although steel is being used ex- 
perimentally: the rails are of the T pattern, the road- 
bed is kept in excellent shape, the ballast is usually 
of broken stone, and where fence is used at all it con- 
sists of a prickly pear hedge. Each switch has a disc 
signal set on top of a high iron post and operated by 
a lever on the base of the post. The bridges are 
stone arches and deck girders of steel, and 
there are numerous tunnels and retaining walls, 
which are unusually fine pieces of cut stone ma- 
sonry. The stations are neat and substan- 
tial looking structures of uniform design and 

*From a paper read before the Westeni Society of En- 
gineei*s, December 4. 1S95. 


CURVE. 

built of cement or concrete with stone facing 
and tile roofs. Wood of all kinds is very scarce in 
these countries and many peculiar and striking 
substitutes for it are seen on all sides. 

Ph^om North Africa we went to P^gypt, and there 
found one of the best and most complete railway 
systems it was our pleasure to inspect. The rail- 
way is owned by the government, but the general 
nanager and locomotive superintendent are both 
Englishmen, and therefore the English style of 



Fig. 4— CHUPPA RIFT BRIDGE— MUSKAF BOULAN. 

equipment is used. The locomotive superintendent 
is Mr. F. R. Trevithick, a grandson of the father of 
the locomotive, and the engines he has designed and 
is operating would be a credit to any railway in the 
world. The chief engineer of the line is Mr. M. 
Nicour, a Frenchman, and while he may have had 
some engineering problems to solve in constructing 
the road along the upper Nile, about Cairo the line 
is ])orfectly straight and on a dead level. Most of 


the line is laid with bull-head rails resting on cast 
iron pot sleepers, but this practice is being abandoned 
in favor of pressed steel sleepers. All trains are 
operated under the manual block system, signals 
being given by semaphores at each station, both a 
home and distant signal being used. The heads of 
departments are all Europeans, but most of the 
employes in all departments are natives. 

While in Egypt we visited the Suez canal, and it 
is probably the most insignificant looking affair for 
the importance it really holds in the commerce of 
the world that there is in existence. The banks 
on both sides are nothing but sand piles, and 
extending back as far as the eye can reach in all 
directions there is nothing but a sandy desert, and 1 
do not think it possible for any one who has never 
seen a sandy desert to form any conception of how 
utterly barren and desolate the surface of this earth 
can appear. The accompanying illustrations show 
typical vi€*,ws along the canal and also some of the 
excavating machinery which is constantly at work 
at many points. This work is done almost ex- 
clusively by endless chain bucket dredges of the 
English pattern, and in practically all cases the 
spoil is carried by an elevator to a bight sufficient to 
allow it to be discharged in a liquid state to a point 
outside the original bank. With this method there 
is no rehandling, although near the ports the spoil 
must be discharged into hopper lx)ttom scows and 
towed out into the sea. 

From the Suez we took a steamer to Colombo. 
Ceylon, and this country is, I think I can safely say, 
the most beautiful of any we visited, as flowers and 
all kinds of vegetation are probably found in such 
profusion in no other country in the world. The 
railway belongs to the government, and consists of 
about 270 miles of 5 ft. .6 in. gage track, the 
main line of which extends from (blombo to Ban- 
darawella, a distance of about 160 miles. Between 
Colombo and Pattipola, a distance of 139 miles, the 
rise is between 6,000 and 7,000 ft.; the first 30 miles 
out of Colombo is very nearly level, and after passing 
over this section, which extends through a succession 
of rice fields and plantain groves, the base of the 
hills is reached, and from this on there is a suc- 
cession of sharp curves, tunnels, bridges and heavy 
grades, surrounded by scenery of a grandeur not seen 
in many spots in the world. The prevailing grade is 
1 in 44, the average speed of the train for the entire 
distance, including stops, is 14 miles per hour. The 
train that we went up on had some eight coaches of 
the Bogie type, and was drawn by a 10-wheel engine 
which would weigh probably 130,000 lbs. At many 
points we crawled along at a speed so slow that we 
could have jumped off the train and run along by its 
side. It is not uncommon to find a curve of 5 chains 
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radius on a g^rade of 1 in 25, which you know very 
well makes pretty heavy work for locomotives. 

One of the most serious impediments in the way of 
g:ood railroading’ in ( Jeylon is the heavy rainfall. We 
were shown one place where it was claimed 24 in. of 
rain had fallen in 24 hours, and in some parts of the 
island the yearly rainfall is upward of 300 in. This 
rainfall makes it necessary to construct heavy retain- 
ing walls at all cuts or tills, and even with these it is 
sometimes impossible to hold the roadbed in proper 
condition. The bridges must be very substantial 
and are built with heavy stone abutments and cen- 
tral piers of wrought-iron cylinders tilled with con- 
crete, sunk to a solid foundation. The original 
method employed in the building of the abutments'is 
quite interesting. The stones used are quarried in 
the country and worked up by the natives. They 
are most of them of pretty good size and elephants 


them are scrupulously clean. The grounds sur- 
rounding each station are decorated by beautiful 
tiower gardens, and at a flxed date an inspection is 
made by the general manager and awards presented 
to the station master having the best kept grounds 
The platforms are built of cement and of such a 
hight that is a comfortable step from the car to the 
platform, or from the platform to the car. The Eng- 
lish type of carriages and goods wagons have been 
used almost exclusively until within the past three 
or four years, when the American type of coach and 
freight car have been coming in. 

P^ach station is supplied with a semai)hore signal 
wdth a separate blade for trains running in each di- 
jection, and they are used only for giving stopping 
signals. The system of starting signals is some- 
what complicated. When a train is ready to pull 
out, the stationmaster rings a hand-bell "and the 


and in other places they have the 5 ft. 6 in. and 
should have the meter, and I think the general opin- 
ion is that it was a great mistake that the 4 ft. 8^ in. 
gage was not originally adopted. 

In the Bombay Presidency which is on the westei*n 
coast the Great Indian Peninsula Railway, with I,4!>8 
miles of track, is the most extensive road. The 
great feature of the G. I. P. Railroad, as it is called, 
is its switchback or reversing station, a short dis- 
tance out of Bombay, which is a very tine piece of 
engineering work. The Bombay station is said to 
^ the tinest in the world, and the exterior probably 
is, but the interior is exceedingly disappointing. 
Almost any station in the city of Chicago would i)re- 
sent a much tiner interior appearance than this mag- 
niticent structure, as all the money has been spent 
on the exterior, which is quite characteristic of Eng- 
lish railway stations. The illustration Fig. 3 is -a 
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weremsed'exclusively^forjhandling ^and-placing them. 

The ties used in the railway are wood and the rails 
of the T pattern, and were formerly fastened to the 
ties by bolts through the flanges: but it was found 
that the bolt holes were frequently starting points 
for cracks which which would result in broken rails, 
and therefore this method has been abandoned and 
spikes are now in general use. The ties are mostly 
of teak wood, which grows in abundance in Ceylon 
and makes a tie which, they claim in Ceylon and 
India, is much better than our oak. Some pressed- 
steel ties have been put in. but as they cost about 
$2.50 apiece laid down in Ceylon, and the teak can 
be had for 40 and 50 cents, it is poor economy to use 
them. The standard depth of ballast is 15 in., and 
three different types are used. One is broken stone, 
the second gravel and third, cabook, which is a 
laterite. Broken stone costs about 50 cents per cubic 
yard, and gravel and cabook 25 cents ]>er cubic yard 
in the track. In some places ballast has been used 
to a depth of 3 ft. and over for leveling the track, be- 
cause it was cheaper than to remove the ballast, till 
in with earth and then replace the ballast. This 
sort of work is all done by native labor, and the 
track workman gets anywhere from 10 to 124 cents a 
day, while 25 cents a day is very high j)ay for a fore- 
man. 

One of the most noticeable features in connection 
with the railways in both Ceylon and India is the fact 
that no crossing is left unprotected. At Kandy, 
which is one of the most im))ortant places on the 
road, the crossings are mostly elevated, and all other 
crossings throughout the country are protected by 
gates and watchmen. Trespassers are subject to tine 
and imprisonment, and if an animal, such as a cow 
or horse, is killed by a train, the owner is very care- 
ful not to let the railway officials dicover the correct 
ownership of the beast, for if they do he is subject to 
a heavy tine for allowing it to be on the right of way. 
The railway stations are handsome buildings, all ex- 
cepting three being built of brick or stone and all of 


BOULAN RAILWAY. 

guard -of ;the '[train then* looks- around and 'sees that 
everything is all ready and blows a small shrill 
whistle, and if the engineer is read^ he toots the 
whistle of his locomotive, which is answered by a 
second whistle from the guard, and aftei- these opera- 
tions the train moves off. The natives of Ceylon are 
quite intelligent in the handling of the railways and 
are employed as station masters and in all positions 
of like character. All the cleri(;al woi*k about the 
office is done by them and also all the tiring of loco- 
motives, and a few are employed as driv’^ers. 

The climate of Ceylon is hard on paint, and near 
the seashore the bridges are usually painted ev^ery 
four months and never allowed to go longer than six. 
Black paint, coal-tar and pitch are used for this class 
of work. 

The railway system of India, which was the next 
country visited, is much more extensive than sup- 
posed by persons who have not looked into the sub- 
ject. At the present time there are in o])eration in 
this (!Ounti-y something over 18.(KH) miles of railway, 
of which about 12,(MH) is 5 ft. 6 in. gage. 4,mH) meter 
gage, and the remainder 2 ft. and I ft. (> in. The 5 ft. 
6 in. gage was the first introduced, but it was 
soon found that many roads could not be made to pay 
operating expenses, and it was decided to use the 
meter gage in building some new roads, and also to 
change the gage of some of that built 5 ft. 6 in. in 
order to lessen the expense of operation. The South 
India road is a notable example of the latter, as it 
was originally 40 to 50 miles long, and with a 5 ft. 6 
in. gage, and did not pay expenses in the hands 
of a private company. The Indian government 
agreed to guai-antee interest on the bonds of this 
road if the gage was changed to one meter and the 
line extended. This was done, and at the present 
time the road is doing a large business, and it is 
found that the meter gage is too narrow to carrv* it 
economically. This has occurred in one or two other 
places in India and in some ])laces they have tlie 
meter gage where they should have the 5 ft. (i in.. 


very good view of this station. 

From Bombay we took a steamer to Kurrachee and 
there struck the Northwestern Railway, which is the 
largest single system in India, and has 2,til7 miles 
of line in operation. At Ruk .Junction, about 2.50 
miles north of Kurrachee, the Muskaf Boulan Rail- 
way branches off from the Northwestern and extends 
for a distance of about .300 miles through an exceed- 
ingly barren and desolate district across British 
Beloochistan to Chaman, just across the Afghanistan 
lx)undary, and forms the extreme western outpost of 
the British Indian government. This line was built 
and is maintained purely for military purposes and 
is probably one of the most interesting in the world. 
It was built under the supervision of Sir .lames 
Brown, 213 miles being completed in .33 months. 42,- 
(KK) men being at work under the protection of a body 
of 5,(K)0 troops. The line passes through a desert 50 
miles wide, and during the work all food and water 
were carried on camels for long distances. As the 
line was nearing completion cholera broke out among 
the men, and 3,000 of them mostly natives, died within 
one month. From Sibi north the line was originally 
built through the Boulan Pass and laid on the })ed of 
the river. For several years it was kept open with only 
occasional breaks of small moment, caused by heavy 
rains. It was found, however, that what api>eared 
to be a more feasible route for the line from Sibi to 
Bostan was through Chuppa Rift, and what has since 
been given the name of Mud Gorge. The line was 
accordingly laid on this route, the distance between 
the two ])oints l^eing 133 miles. Mud Gorge, however, 
developed unlooked for difficulties, as it was found 
that the earth was of such an unstable character 
that the line was unsafe. On several occasions sec- 
tions of it shifted 10 or 15 ft. in one night and no 
amount of retaining wall or j>iling could be made to 
hold it in place. While attemps were being made to 
overcome this difficulty, in August, 1890, a cloud- 
burst comi)letely wi-ecked the line through Boulan 
Pass. At just alK)ut this time it was decided that 
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the line could not be maintained through Mud Gorge 
and the only possible course was that of reconstruct- 
ing the line through Boulan Pass. 

CUuppa Rift, which must thus unfortunately be 
abandoned, is a remarkable freak of nature. The hill 
through which it passes is an enormous ridge of rock 
and the rift is a s])lit or crack, varying in width from 
10 ft. up to 300 or4(K)ft.. and looks as though it 
had been caused by the earth's surface l)eing strained 
beyond its elastic limit. The railway a])proaches 
the rift through a long tunnel, crosses it over a bridge 
shown in illustration. Fig. 4, and immediately en- 
ters another tunnel. In its course through the rift, 
a distance of about three miles, there are several 
shoi’t tunnels and bridges. 

The reconstruction of the line through Boulan 
Pass was begun in November. 1891. was well undei* 
way when we were there, and it was exi)ected that 
it would be opened for traffic about the first of Janu- 
ary next. This is probably the heaviest piece of 
railway construction in existence and the accom- 
panying illustrations, Fig. 5 and 6, will give some 
idea of the bridges. It is a double track of 5 ft. 
6 in. gage, the distance between centers being 14 ft., 
the weight of the rail 100 lbs. per yard, the sleepers 
of pressed steel weighing 160 lbs. each, and the pre- 
vailing grade 1 in 24. In one live miles there are 
fourteen bridges upwards of 60 ft. in length, and the 
cost of that section was $58,000 pei* mile. 

Beyond the pass the road crosses the summit of the 
range through the Kojak tunnel, and while its di- 
mensions may be familiar to some of you, I will 
give a few of the most important. The length of the 
tunnel is 12,800 ft. and the radius of the arch is 14 ft. 
6 in. above the center and 29 ft. below. Half of it is 
level and the other half is on grade of 1 in 40. It passes 
through the shale rock and about three-fourths of it 
had to be timoered in building. It is lined through- 
out in brick, usually five rings thick, although in some 
places there are only four,and in others six and seven. 
There are two tracks 5 ft. 6 in. gage. 12 ft. between 
centers, and the difference in the portal levels is 150 
ft. The work was begun in April. 1888, and the tun- 
nel opened for traffic January 1, 181)2, 114 ft. driven in 
one week being the best record. The work was car- 
ried on from both sides, a track of 5 ft. 6 in. gage be- 
ing constructed over the top of the mountain for the 
purpose of carrying the material through to the fur- 
ther side. When the tunnel was built two shafts 14 ft. 
square were put in for the purpose of ventilating, but 
the scheme was a failure, as the tunnel remained full 
of smoke. Finally the shafts were closed as an ex- 
periment and the smoke immediately cleared out, 
and since that time there has been no difficulty with 
ventilation. 

The illustration, Fig. 7, gives a good idea of the 
appearance of the laborers on the railways in Beloo- 
chistan and northern India, and also shows the man- 
ner in which they operate a shovel. They have very 
little strength in their arms, their muscles all being in 
their legs. A shovel filled with ballast is more than 
one man cares to manipulate, and consequently one 
man pushes the shovel under the ballast and another, 
by means of a rope attached near the lower end of 
the handle, drags the load along. The division of 
labor seems to do very well and the men will manage 
to handle a reasonable amount of ballast if given 
sufficient time. 

One of the great features of the railways of India 
and Ceylon is what they call the trolley car. The 
natives, having no strength in their arms, are not 
able to pump our hand cars, but they can get on tlie 
rails behind a car and push it at a speed of ten miles 
an hour on the level, one man running on each rail, 
as shown in the illustration. Fig. 8. A good brake 
is put on each car, and when a grade is reached it is 
let loose. We went down through the Kojak tunnel 
and into Cffiaman on one of these cars at a speed of 
between 35 and 40 miles an hour, and a more excit- 
ing ride I never had. 

All the bridges on the Muskaf Boulan Railway and 
also the Kojak tunnel have a fort at each end where 
guns can be mounted, and as we were winding along 
through the mountains it was a common thing to see 
sentinel towers on top of the high points command- 
ing the railway. 

The best road in India is beyond doubt the Fast 
Indian Railway. This line operates the fastest train 
in the country and has the finest motive power, while 
its roadbed is fully equal to that of any of the other 
lines. There are 1,84 3 miles in the system, of which 
474 miles is double track The main shops of the lo- 
comotive department arc located at Jamalporc and 
employ about 5.000 men. The only rolling mill in the 
country is a part of these shops and in it a large 
amount of scrap iron is worked into merchant bar, 
some of which is used by the road and the remainder 
sold. A complete system of semaphore signals is 
l)eing put in at all small stations, which consists of a 
home, distant and starting signal for trains going in 
both directions. At the lai*ge and important stations 
interlocking plants are being installed. 

From ( 'alcutta we went up to Darjeeling, the great 
summer resort in the Himalayan mountains, and the 
nearest ])oint to ( 'ahaitta where cool weather is to 
Ir' found. We took the Bengal State Railway from 
(’alcutta to the foot of the mountain range, and there 
we took the Darjeeling Himalayan Railway, which 
is one of the most interesting we visited. The 


gage is 20 inches, the road is oO miles in 
fength. and in that 50 miles the rise is over 
8.000 feet. We left the foot of the mountain 
in summer clothing and sweltering with heat at 8 
o’clock in the morning, and at 3 o'clock in the after- 
noon we had to wrap our steamer rugs around us 
and nearly perished then with the cold. There are 
four spiral curves on the line similar to the one 
shown in Fig. 9, the radius of which is 60 ft., and 
also six or seven switchbacks. The rainfall in this 
section is heavy and some extensive retaining walls 
are necessary for preventing washouts. 

( To })€ contiuimJ .) 


THE STICKNEY TRACK INDICATOR. 


A simide form of automatic track indicating appa- 
ratus has been devised by Mr. Charles A. Stickney 
of St. Paul. Minn., and is in use upon the Chicago 
Great Western Railroad. The object of this appa- 
i-atus is to obtain an automatic record of uneven 
spots in the surface of track or sharp defects in the 
alignment. The chief features in the construction 
of the apparatus are shown in the accompanying di- 
agrams. Fig. 1 shows the arrangement of one of the 
springs of the receiving device. Fig. 2 is a diagram 
of the whole machine and the electric circuits em- 
ployed. The receiving part of the apparatus con- 
sists of three arms, A. B and C. Of these arms A 
and C are used to test the lateral motion, and arm B 
indicates the vertical motion. In arm A the stud E. 



THE STICKNEY TRACK INDICATOR.— Fi«. 1. 


best shown in Fig. 1, is lix?d to the frame and a light 
tiat spring extends from one side of it lengthwise of 
the car and terminates in the hammer head H. This 
hammer head is adjusted to a certain tension against 
the stop P. The stop D is adjusted in such a way as 
to allow the spring K to come in contact with it if 
the head H is withdrawn a short distance from the 
stop P. In the arm the stops D and P are reversed. 
Arm B has the same features as the others, except 
that the stop P is placed above H* and the stop D^ is 
placed below K^ 

The operation of these arms is as follows: The indi- 
cator is placed upon the floor of the car with the 
arms parallel to the rails, and when the car is run 
over the road the lurches caused by unevenness in 
the track operate the springs to close electric con- 
tacts. If the car makes a lurch in one direction the 
hammer head H is thrown away from the stop P, 
making the spring K come into contact with the stop 
D. This closes the circuit of the electro magnet MS 
which registers a mark upon a strip of paper held 
between the guides J J. If the car makes a lurch in 
the opposite direction the arm 0 closes a second cir- 
cuit and violent vertical motion causes the arm B to 
operate: The recording device consists of a wheel 



THE STICKNEY JliACK INDICATOR.— Fig. 2. 

W. driven by a belt from the axle of the car. This 
gives motion to the roller R and the disc X. The 
disc X turns the spools A A^ by friction in such man- 
ner that a ribbon of ])aper wound upon one of them 
and passing between the rollers R R^ is given mo- 
tion upon a definite scale corresponding to the dis- 
tance passed over by the train. When starting upon 
an inspection a reference mark is made upon the pa- 
per by the point G, which is operated by the push 
button C. The claim made for the indicator after 
several months of use upon the Chicago Great West- 
ern Railroad is that it is simide, effective and cheap, 
and that it will locate all the low joints. It is at- 
tached to a regular coach and run upon the regular 
trains, where it can be operated by a comparatively 
inexperienced person. It is used to locate the rough 


spots in the track in a similar way to that employed 
in the elaborate apparatus of the dynagraph car with 
which our readers are familiar. 


SWITCH INDICATORS. 

At the January meeting of the Railway Signaling 
( 'lub the discussion upon the paper read by Mr. Sal- 
mon at the December meeting on the subject of 
switch indicators, was in substance as follows: 

Mr. Miles (M. C. R. R.) The two general (piestioiis 
that enter into this discussion are : First, in regard to 
the audible or visible indicators ; second, in regard to the 
different functions of the indicator as used on the differ- 
ent roads. 

I think that if the audible indicator were as reliable as 
the visible indicator, that it should be used in preference, 
on account of the greater likelihood of it being observed 
by the trainmen. But as the failure of the contact of an 
audible indicator, or the breaking of a wire, would give a 
false indication, and as this^would not occur with the 
visible signal indicator, I think the latter preferable. The 
method used on the Michigan Central Road developed 
from the use of an electric signal for working an insolated 
switch, the indicator being used to tell the position of the 
signal and for no other purpose. 

When the (luestion of using indicators on switches was 
brought up in connection with block signals, the Mich. 
Cent, took the stand that the indicator should not only 
indicate the approaching train, but should indicate the 
])ositiou of the signal after the switch had been thrown. 
The first circuit designed for this was complicated and ex- 
pensive, four wires being required to run to the farthest 
switch. But since that application another circuit has 
been designed which only requires two wires to be run 
beyond the overlap of the block, and with the latter cir- 
cuit I believe the installation can be put in cheaper than 
any other system of indication, at least where there are 
a number of switches that are not close together in the block. 
Under the system used on the Chicago & Northwestern, the 
Illinois Central and the Kansas City, Fort Scott & Mem- 
l)his roads, it is necessary to .separate the track sec- 
tions at the switches, and if there are several switches 
in the block and not close enough together to have the 
group come in one circuit, the expense of the relays 
and extra batteries is considerable. The circuit put in 
on the St. Louis, Keokuk & Northwestern I believe 
is as simple as the new circuit designed for the 
Mich. Cent., but with the circuit applied on the St. L., K. 
& N. W. road they get the same indication from the train 
in the block that they do on the Mich. Cent, road, 
still they do not get the indication of the position of the 
signal, and if this can be covered without any extra 
cost, it seems well enough to use it. 

It might be said in favor of the system used on the C. 
<& N. W. road, that if a train w^ere beyond the switch 
in a block section, and another train desired to come out 
between the train that was on the main track and the 
signal, that the switchmen would have an indication of the 
approach of another train, while on the system as applied 
either on the Mich. Cent, or on the St. L., K. N. W. 
he would have no such indication, but if there was a 
signal on the main track beyond the switch, the signal 
would be at danger, and the approaching train would 
necessarily be going slow. While it may be said in favor 
of the Mich. Cent, system that if the switch was thrown 
and the signal did not go to danger for some reason, the 
switching train could be protected by flagging. 

In regard to the system as used on the 111. Cent., it is 
lacking I think, in not having a preliminary indication. 

Mr. Elliott (C. M. «fc St. P.) There are two different 
uses which are made of the indicator and which in prac- 
tical results are very different. In one case on the 
C. & N. W. the indicator is cleared immediately cafter 
the train pas.ses the switch, or group of switches, in the 
other case, (on the St. L., K. & N. W.) the indicator does 
not clear until the train has passed out of the block. Each 
of these mean entirely different usage of the signals for 
spacing trains. In the fii'st instance, if the indicator 
clears as soon as the train has passed the switch, any 
train in the side track wishing to go out on the main line 
can proceed immediately ; there is no blocking, it can fol- 
low out anytime that the trainmen please, unless by the 
rules there must be a time interval. In the other case, 
the block system is maintained absolute. I think the 
plan used on the St. L.,*K. & W. R. R. is much the safer. 

Mr. Miles — The dircuit of the Mich. Cent, and that 
of the St.L.K. N.W.are practically the same, except that 
the Mich. Cent, has better protection. When the 
switches are inside the preliminary of the block there are 
simply two wdres being used through the overlap, one ex 
tra wire for the indicator, one common wire and one other 
wire for the indicator and the signal. That is as simple as 
the circuits used on the St. L. K. N.W. and when we go 
farther than the ovei*lap in the block there is an extra re- 
lay in the same circuit as the signal, and that is put in to 
cover a very small point. The circuit is practically as 
cheap as the one used on the St.L. K. &N.W., and with one 
exception, as simple. You get the further protection o^' 
knowing when your block is at clear or safety, which they 
do not. 

Mr. Wilson (The Hall Signal Co.)— I see that Mr. Sal- 
mon’s paper takes it for granted that switch indicators 
are necessary. The question seems to be as to the kind of 
indicator and the best mode of operating it. 

The visual indicator works on the correct principle of 
signals, that is, if anything happens to any of the iiarts, 
the indicator shows danger which is connect. 1 think that 
with the proper devices for connecting the audible signal, 
that it can be worked as safely as the visual, and it has 
some virtues which should be respected. Although the 
visual signal is coming into general use I am not myself 
quite prepared to lay the bell on the shelf and say it is a 
thing of the past, because with your visual signal you are 
deiKindent altogether on one man. One man goe.s to the 
switch and looks at the indicator, but with the audible sig- 
nal, the engineer, the brakemau, the fireman, and the 
whole train crew can hear it. When the switch is thrown 
the movement of the signal to the danger position whether 
that movement is up or down, ca,uses the bell to ring, or 
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causes the visual si^ial to show dauger. In that case.sup- 
IK)se we liave a failure, the switch is thrown, the bell fails 
to ring, there is some trouble and the train cannot go out. 
You have a light on your signal, if the light goes out there 
is no light, similarly if the bell fails to ring it is a danger 
signal, therefore 1 think the bell can be made to operate as 
safely as the visual signal, and I think it should be further 
considered b(*fore it is laid away. 

In regard to the cinniit mentioned in the pa|K‘r. the 
Mich. Cent, folks say that they want an indicator 
that will announce the approach of a train when the 
switch is set for the main, when the switch is thrown for 
the siding or crossover, they want that indicator to sho\v 
the position of the signal. I say they do not ask for much, 
they are very modest in their request. They want one in- 
dicator to play the part of two. In order to do that which 
they re<|iure, there must be two separate and distinct cir- 
cuits for that indicator. One must run directly back of 
the preliminary section in order to set the indicators when 
the train approaches. Now the clearing of the switch 
must break up that circuit and set up a new one that runs 
only from the signal through a circuit on the instrument 
and through the indicator, cutting out the preliminary sec- 
tion entirely. 

Now this circuit closer on the instrument which has 
been referred to is merely a spring set immediately under 
tlie shaft on which the signal turns, and a little cam is at- 
tached to the shaft. When the movement of the signal 
swings the little cam off the spring and allows it to open or 


lM>sition the battery is thrown onto the switch indicators 
and it can lx* very readily seen, if the signal is out of or- 
der by r(?ason of grounded track or anything of that sort, 
the batt<*ry is thrown on your indicator and your 
indicator bell sounds. So far as the experience, of 
the 111. Cent, road is concerned in the use of these audi- 
ble indicators, I do not hesitate to say tliat tlie results are 
as good as can be expected and that they are as reliable as 
any other system of indicators miglit 1 h\ 

Mr. Elliott — The bells must work on an opcm circuit. 
The con-scquence is if any part of the circuit bi-eaks pr 
gives way, the bell would not ring and practically give you 
a clear signal. Mr. Wilson’s objections overcome that, 
in that if trainmen are instructed to listen for the bell, and 
if it did not ring would know it was out of order. Any 
new man coming on and not knowing that, would think 
there was a clear signal and 1 think in view of that the 
visual signal is a practiciil necessity if absolute safety is 
required. The bell of course is additional safety, or at 
least an additional advantage, but I should not think that 
anything more tlian a visual signal would be required. 

The President— The objections to the iK)ints that Mr. 
Elliott brings out are theoretical entirely. My remarks 
are based on actual results from audible indicators. Now. 
while it is true that the visual indicators are theoretically 
correct in the arrangement of the circuits, the actual re- 
sults obtained by the use of the audible indicators are, or 
has been quite as good as any other .system that might Ik* 
u.sed. I am satisfied of that. 


forward and aft bulb iron. There are eleven water tight 
<*oinpartinents, arranged as follows: ( ’ollision coni- 
])artments. crew's quarters, dynamo room. lK)ilei* 
i*oom. engine room. galley, diningroom, and quarters 
for steward's ci*ew. The necessary communications 
between the compartments is had by means of auto- 
matic water tight dooi's oi)erated fi-oni the deck 
above. The coal bunkers are placed athwart shii)s. 
forward and aft of the lK)ilers. and have a capacity of 
tons. The toilers, six in numbei*. are of the 
Scotch ty])e. each 12 ft. b in. in diametei- by 12 ft. in 
length, and are made of J in. steel undei-the United 
States requirements. Each toilei* has two furnaces. 
The toilers are tested U^IT") lbs. under the govern- 
ment ins])ection and will tx* allowed a working ])i*es- 
sure of 125 ll)s. The weight of the toilers is 2;’j0 
tons, and when filled with water the entire battery 
will weigh 5(K) tons. The Howden hot draft system 
will be applied, and this was selected with a view of 
obtaining a uniform pressure of steam under all con- 
ditions. and on account of the opportunities which 
is offers for the saving of fuel. The boat has one el- 
liptical smokestack 7x9 ft. in section and 05 ft. high. 

The wheels are of the ( lyde feathering type. 30 
ft. b in. diameter, and when set up complete weigh 
58 tons each. Every pai*t is made to be interchange- 



to close as required, that circuit changes, .so the use of this 
circuit closer on the signal instrument requires no extra 
wire or battery. 

In regard to the cost of in.slallation, the more .simiile cir- 
cuit, the last one that Mr. Miles sfioke alxiut, is accorn- 
jilished by only one or two wires and is of less exfiense 
than that of the C. & N. \V., because they go to the ex- 
pense of connecting every track with the indicators and 
also running their signal wires to the last switch. To in- 
stall the C. *& N. W. system would cost about 2b per cent 
more than the last indicator spoken about, and the circuit 
already in, which is referred to in the paper, cost about 5b 
per cent more. 

Mr. Elliott — I would like to ask what is the additional 
cost of putting in a set of indicators over the simple block 
system, according to the plan which Mr. Miles uses^ 

Mr. Wilson — The cost will vary greatly according to the 
position or location of the switch with regard to the sig- 
nal. On an average it will cost somewhere about *1K). It 
costs about 15 or 2b per cent of the cost of installing a sig 
nal. I have very recently figured on one switch which 
would cost :^75 for one indicator. 

The president — I should like to make inference to the ap- 
plication on the 111. Cent, of the audible indicators. At the 
time this installation was made, just prior to the world's 
fair, the intention was t<^ run foreign engines over the 
terminal tracks in and out of the Jackson park terminal. 
It was thought at that time that the audible indicators 
would serve the purpo.se very much better than the visual 
signals would, from the fact that the crews of foreign 
roads would have their attention immediately arrested by 
the sounding of the bell, whereas the visual indicators of 
course would be of no purpose unless the crews knew that 
.such things existed. 

So far as the reliability of the indicators is concerned, I 
think they are quite as reliable as the signals are, in fact, 
if anything, more so. As installed on the 111. Cent., the in- 
dicators in 90 i>er cent of the circuits.get their battery from 
the sigmil. That is, when the signal assumes the danger 


In isiq tlic average signal failures on our i*oad was 
a fraction over seven i>er month, and I do not tliink 
that we have had tliat many failures on the bells. I 
think we have .something like :il5,(M)b signal movements 
per month. We have 12S signals, so the piu-centage of 
hiilures is very small. 


NEW SIDE WHEEL STEAMER, “CITY OF 
BUFFALO." 


Through the courtesy of Mr. T. E. Newman, gen- 
ei*al manager of the Cleveland A’ Buffalo Transit Co. 
we are enabled to illustrate the new side wheel 
steamer *•( ’ity of Buffalo," which was built for that 
comi)any by the Detroit Dry Dock Co., and launched 
at the Wyandotte ship yards on December 24, 1895. 
The designer was Mr. Frank E. Kirby of the De- 
troit Dry Dock ( 'o.. and this is one of two steamer 
which are to run daily between Cleveland and 
Buffalo. The owners of this Iwat had made iq) their 
minds from their three years' experience upon this 
route that to meet all the requirements the boat 
must be somewhat different from any now in that^ 
sei’vice. She is a side wheeler, but can hardly Ijo 
compared with any of that class of steamers now on 
the 'akes. except that in general ai)pea!*ance she 
somewhat resembles the D. A C. steamer "< 'ity of 
Mackinac." except that she is much larger, as the 
following figures will show. 

The length on the water line is 298 ft., and length 
over all 308 ft. The breadth over hull is 41 ft. and 
over all 75 ft. The depth of hull amidships 17 ft. 4 
in. Di*aft. light 9 ft. fi in., and loaded. 11 ft. fi in. 
The shell is of steel I of an inch thick increased to 
I in. at the keel. It is .stiffened by I)elt frames and 


able. Each and every part will fit in any place 
in either wheel. The bushings are all of 
bronze, instead of lignumvitae as formerly used. By 
the perfection of these wheels all lost motion will be 
overcome, and the jar usually experienced from the 
motion of the wheels reduced to a minimum. The 
main shafts are 29 ft. long. 24 in. in diameter, 
and weigh 184 tons each, and were forged by the 
Cleveland City Forge A Iron ( M. 

The main engines wqre built by the W. A A. 
Fletchei* ( ’o. of New York. They are of the com- 
])Ound beam type with high jmessure cylinder 50x91) 
in., and the low pressure cylinder is 80 in. diameter, 
with a stroke of 12 ft. The valve gear is the Sickle's 
cut-ofi' which will cut off at any desired jmint of the 
stroke. A i)ressure feed watei* heater is provided 
with caj)acity sulficient to condense the steam from 
all of the engines. Ifi in numl)er, and heat the water 
to a high temperature Ix^fore feeding it into the 
Ix^ilers. In order to obtain a comparative idea of 
the power of these engines, it may l>e stated that no 
steamer of this class on the lakes has a cylinder 
exceeding fi8 in. in diameter, and the owuiers say 
that the "City of Buffalo" has 50 per cent more 
])owe]- than the largest steamer of her class on the 
lakes. The electric lighting plant in. ludes ai)pai’- 
atus for theoi)eration of 2000 lamps, beside a power- 
ful search light. This equiimient is very comj)lete 
as is also the annunciator apparatus. 

The main deck as far aft as the passenger gang- 
way is exclusively for freight, ancl will stow 8(H) 
tons of general merchandise. The social hall is im- 
mediately aft of this and is the first appartment 
entered by the passenger. It is finished in light 
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mahogony, highly carved, and decorated. Adjoining 
this room are the offices of the purser and steward, 
and the baggage room. At the stern is a spacious 
day cabin, adjoining which are two cozy private 
dining rooms for the accommodation of private 
l)arties. The dining ^saloon is reached by a stair- 
way from the social hall and is finished in oak with 
highly artistic decorations. It will seat 150 people. 
The cook's galley occui)ies a compartment just for- 
ward of the dining saloon, and is well fitted up. The 
grand saloon is 250 ft. long and contains two tiers 
of state rooms around which is a broad gallery. The 
lower deck of the saloon is finished in solid dark 
mahogany with artistic designs of pressed leathei- 
panelings. The gallery is treated in delicate tints 
and gold tracings. The furniture was designed spe- 
cially and harmonizes with its surroundings. There 
ai’e 160 commodious state rooms, beside six special 
parlors with bath and every modern convenience. In 
addition to these accommodations 150 single berths 
are provided, making the entire sleeping capacity in 
berths sufficient for 640 people. 

As the '‘City of Buffalo’’ represents the best type 
of side wheel steamer thus far constructed on the 
lakes, it is a pleasure to illustrate and describe her. 
The cost of this boat has been a secondary considera- 
tion, the object sought -by the owners and builders 
being as nearly a perfect steamer in every essential 
detail as they could possibly produce. For compari- 
son only the famous Long Island Sound stearaevs 
can be cited. 


The Railway Signaling Club. 


The regular January meeting of the Railway Signaling 
Club was held in the Great INorthern Hotel of Chicago on 
the evening of the 28th, and a paper presented at the De- 
cember meeting by Mr. W. W. Salmon, on “ Switch Indi- 
cators, was discussed, after which a proposed revision of 
the constitution was read and adopted. 

Under the new constitution the annual meeting is to be 
held in January. The number of meetings per year is to 
five instead of ten, as formerly, and the membership dues 
are raised to ^ per year, in order to permit of printing the 
proceedings regularly after each meeting for distribution 
among members. 

Acting under the new constitution, the following officers 
were elected: Mr. J. W. Gillingham, Jr., signal Engineer 
1. C. R. R., president ; Mr. H. D. Miles, signal engineer M. 
C. R. R., vice president ; Mr. G. M.Basford, secretary and 
treasurer. 


COMBINATION PARLOR CAR AND SLEEPER, 


A new design of sleeping car which is so arranged 
as to be used during the day time as a parlor car has 
been patented by Mr. L. D. Ruth, of Connellsville, 
Pa., the principal features of which are shown in the 
accompanying illustrations. These engravings are 
from photographs of an incomplete private car dur- 
ing its construction for the Pittsburgh & Lake Erie 
Railroad. Fig.l shows a section as arranged as a par- 
lor car. Fig. 2 shows the upper berth made up while 
the lower part of the section is in use, in the day 
time, and in Fig. 3 both berths are in position and 
the chairs are stowed underneath. The object of 
this arrangement is to save weight and improve the 
conditions of cleanliness and sanitation of sleeping 
cars as well as to combine in one car the features of a 
sleeper and parloi’ car. 

The cushions and mattresses are inflated by air 
pressure from the air brake system served by a 
special storage tank placed under each car and con- 
trolled by three way cocks at each section. The 
mattresses are made like the bag of an accordion, 
the folds of which are drawn together by springs 
which are stretched by the inflation and cause the 
bag to collapse when the air is let out. To guide the 
head and foot of the mattress and support it when 
extended, it is provided with a series of hooks that 
catch over the transverse steel frame supports. 
These supports at the outer ends are connected at 
right angles to vertical posts or standards and at 
their ends next to the car sides they are hinged so 
as to fold in a horizontal plane and lie flat against 
the sides of the car when the berths are not in use. 
The berths are folded in a housing or casing in the 
sides of the car, and when it is desired to extend 
them for use, air is turned on by opening one of the 
valves. These parts are shown in Figs. 1 and 3. The 
air causes the mattresses to be inflated and extended 
moving laterally across the guides and supports. 
When the cushions are inflated, their communica- 
tion with the air pipe is cut off. The mattress at its 
outer edge is connected to the panel rail which 
moves in and out with the mattress. This connec- 
tion is made at the bottom of the rail so as to prevent 
the weight of the occupant from teaidngthe mattress 
away. 

Each section has two chairs mounted upon box 
bases in which the bedding is stored. The chairs 
turn upon swivels through which the air pipe passes 
to the cushion. The chair back frame is hinged to 
the base frame and folds forward whenever the cush- 
ions are emptied of air. The arm is secured by a 
button to the back and is hinged to the base 

so as to fold inwardly over the seat, and it 

is rigidly held upright by a bolt when the 

chair is arranged for occupancy. Designs are 

also completed for the employment of the regular 
double seat as now employed. This plan would do 
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Fig. 1.— section AS A PARLOR CAR. 



Fig. 2.— upper BERTH MADE UP. 



Fig. 3.— berths READY FOR BEDDING. 


away with the swdvel connection to the seat cushions 
used with the chairs. The sections of the car are 
separated by partition curtains for the upper and foi 
the lower berth, arranged ujion vertical spring 
rollers at the side. They are composed of woven 
wire covered with cloth to give substantial protec- 
tion, and are pulled out horizontally when distend^. 
The construction admits of placing ventilaUirs in the 
sides of the car above the upper berths, thereby ren- 
dering them more comfortable in hot weatner.^ 
one berth can be arranged for sleeping while the 
i*dst of the car is used for a parlor car, or an 
upper berth can be extended while the chairs are in 
use below it as shown in BTg. 2. Where cars having 
this improvement are detached from the train the 
maintenance of the air pressure is provided for by' a 
separate air pump carried by each car and worked 
by haiid. It is to be feared that there may be some 
practical difficulties with the arrangement of chair 
seat cushions if used as described. In these illustra- 
tions no upholstery is shown, the photographs hav- 
ing been taken liefore the completion of the construc- 
tion. 


AIR BRAKE LITIGATION -- TH E WESTING- 
HOUSE AIR BRAKE CO. VS. THE BOYDEN 
BRAKE CO. 


Mindful of the old couplet; '* Who shall decide 
when doctors disagree, and soundest casuists doubt, 
like you and me,” the Railway Review, while it 
has been careful to give to its readers the fullest in- 
formation in connection with the dev-elopment and 
use of the air brake has been equally careful to avoid 
taking sides in the current legal controversy, pre- 
ferring to leave the determination of that matter to 
the courts without attempting meanwhile to in any 
way prejudice the case. 

In pursuance of this policy, space is therefore 
gladly given to the following communication: 

To the Editor of the Railway Review : 

The issue by the Boyden Brake C’ompany of a cii - 
cular, dated December 31, 1895. in which that com- 
pany asserts, among other misleading statements, 
that the decision of the fourth circuit court of ap- 
peals in favor of that company is final, makes it 
necessary for us to state that the United States su- 
preme court has, upon petition of our counsel, based 
upon a few of the serious errors involved in that de- 
cision. granted a writ of certiorari directing the 
case to be sent up to it for revision and final judg- 
ment. ' 

The Boyden C'ompany’s statement was manifestly 
])repared before the suiireme court granted the wi*it 
of certiorari, and it will thus be seen that that com- 
pany is not yet finally authorized to make and sell 
quick-action air brakes without liability for infringe- 
ment of our patent rights. 

We have never doubted that the final decision in 
this case will reaffirm the validity of our pioneer 
quick-action air brake patent (No. 360,070. the one in 
dispute), as already established in other courts: for 
Judge Hughes, in his decision in favor of the Boy- 
den Brake Company, says: 

. “ That this invention of Westinghoiise, thus undefined 
(the court then referring to the second claim), is one of 
the highest value to the public, and that it is a pioneer one 
in the art of quick-action brakes is not denied, and is con- 
ceded. It is conspicuously one of those pioneer inventions 
which entitle the proprietor to a liberal protection from 
the courts in construing the claim.” 

A statement in accord with the opinions of the other 
courts which have, in each instance, conceded and 
affirmed the pioneership and value of this invention. 

In each of three previous decisions in favor of 
this patent, the second claim has been upheld and 
has not, in any manner, been held to be insufficient, 
even in any technical sense, to fully cover the inven- 
tion; and we therefore the more strongly feel that 
our confidence in the ultimate determination of this 
litigation in our favor is well founded. 

The Boyden Brake Company has issued an illus- 
tration and description of a new form of quick action 
triple valve, which it states was subjected to a satis- 
factory rack test at Altoona, by the air brake com- 
mittee of the Master Car Builders’ Association. This 
new valve has not hitherto been the subject of litiga- 
tion under our patents and has never, to our knowl- 
edge, been commercially used or tested. We believe 
that the construction of this valve comes clearly 
within the claims of one of our patents, and we have 
promptly brought suit against the Boyden Company 
to restrain that company from making and selling 
this new valve. 

It will not be out of place to call attention to the 
fact that railway companies have, in numerous in- 
stances, been misled by the statements of various 
jiarties manufacturing brakes, in infringement of our 
rights, and the loss inflicted upon those who have 
purchased brake apparatus in reliance iijion those 
statements has already been very great. We feel 
convinced that we are fully justified in believing that 
our patents fully cover all of the forms of quick ac- 
tion brakes which have so far been offei’ed for sale, 
and that the courts will finally so decide. 

The Westinghouse Air Brake Co., 

H. H Westinghouse, General Manager. 

Pittsburgh, Pa., Feb. 1, 1896, 
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THE INTERCHANGEABLE BRAKE BEAM. 


Interchanfreable is the name j^iven to a new metal 
brake l>eam which is l>eing manufactured in St. Louis, 
Mo., and which it is claimed will soon be specified 
on a large number of cars. The general appearance 
of the beam is shown in the accompanying illustra- 
tion, from which it will be seen that the compres- 
sion meml>er or back strut is circular in form. One 
of the principal claims made by the manufacturers is 
in that this member has the strongest possible form 
l)er ])ound of metal and also that the material used, 
high carbon steel, is more suitable than any other 
for withstanding the strains to which it is subjected. 
These members are not welded but arc rolled into 
tubular form. The heads are of malleable iron and 
being cast from the same pattern thei’e are no rights 
and lefts. The truss rod passes through the head 
and a bevel washer which has a bearing on both the 
head and back strut holding them firmly in their 
])roper relative positions. 

The strut is reversible but is made in only two 
pieces so the truss rod must be slackened for chang- 


this means, the transmission of a great force to distant 
points for utilization. 

Ship building was next considered, and the statement 
made that tlie product of American ship building during 
the last year has been a convincing demonstration of the 
capacity of America to efficiently build ships of any style 
and type, either mercantile or naval, that any nation may 
require. The vessels and machinery built at our great 
shipyai*ds on the Delaware were described in considerable 
detail, and the character of the representative vessels from 
the different nations assembled at the opening of the Bal- 
tic canal was commented upon. 

In bridge construction long and heiivy structures aci’oss 
the wide rivers have become usual occurences. Among 
imiK)rtant stmctures completed during the past year, Mr. 
Webster cited the bridge over the Missouri river, at Sioux 
City, the Louisville and Jeffersonville bridge, the steel 
arch bridge now under construction across the Niagara 
river, to have a span of 840 ft., the double track railroad 
bridge nearing completion across the Delaware river, and 
the highway bridge recently completed by this city across 
the Schuylkill river at the falls. 

High buildings were then touched upon and the erection 
of 18^ stories of the iron work for the Fischer building in 
Chicago in fourteen days was cited as the record for rapid 


rtuence on the development and on the individuality of itrt 
members as broad engineers he considered very powerful, 
and the o])portunity which it affords for social contact and 
knowledge of a different side of human natui*e from that 
exhibited in the course of business, is mutually helpful. In 
this combmation of social and scientific purposes its func- 
tion is wider than that of the national societies, and of 
consequently greater personal benefit. The information 
obtained in casual conversation is often quite as valuable 
as that which comes fiom the formal reading of papers, 
and the advantage to younger men of hearing the results 
of the wider experience of those older in the piofession is 
very great. Through this improvement of its individual 
members, the club also exercises an important influence on 
the conmiunity at large. It has already gained large pro- 
portions, and is capable of still greater development if 
every member will do his share to help as he is able. Mr. 
Falkenau expressed the honor which ho felt in being elec- 
ted to the presidency of the club, and in ])romising to de- 
vote his best efforts to further its interests, he asked the 
cooperation and help of every member. 


ROCKER SHAFT LEAD OUT. 


In the construction of interlocking i)lants one of 
the most impoi'tant items is to obtain a secure and 
strong connection at the towei*, whei*e the vertical 
throw of the lever tails is transformed into longitudi- 
nal motion for the lead out lines which run to the 
switches, locks and signals. The most satisfactory 
method of transforming this motion is by means of 
what are termed rocking shafts which extend aci* 08 s 
the tower at right angles to the track. The shafts 
are supported in bearings by which they are held in 
parallel lines at 5 in. centers. The shafts in a set of 
four are shown in plan in the accompanying illus- 
tration in which the short arms numbered 5 are 
attached to the lever tails by the up and down rods. The 
connections from the rocking shafts to the work are 
made by means of the straight cranks, arranged along 
the shafts at the left of the illustration at such spaces 
as will give the proper spacing to the pipes. 

These shafts were formerly made of round iron to 
which the arms or cranks were welded in such posi- 
tions relative to the length of the shaft as is required 
for the conditions of the work. These welds were 
made in the shop, and as the parts are large it was 
found to be difficult to change them as occasion re- 
quired on the work either in constiuiction or in alter- 
ing old plants. To remedy this difficulty the Union 
Switch & Signal (’o., has introduced the form of 
shafts shown in these illustrations. The shafts num- 
bered 1, in the drawing are cold rolled to a hexa- 
gonal section and cut off at the required length in 
the shop before going out upon the work. The de- 
sign includes an arrangement of sleeves whereby all 
tooling of the shafts for obtaining the bearings is 
avoided. The sleeves shown at 3 ai'e cored out to 
fit the hexagon of the shafts and are turned up on the 
outside to fit the bearings which are provided with 
caps held down by cap screws. The sleeves are held 
in position upon the shafts by means of the set 
screws numbered 4. The shafts are set up in posi- 
tion and the sleeves put into position when holes are 
drilled into the shafts into which the set screws are 
turned. 

The cranks, both the straight ones for the ])ipe 
lines and those offset for the lever connections, ai*e 
provided with sockets of ample dimensions which are 
adapted to fit snugly on the hexagon shafts and are 



held securely in position by the set screws shown at 
8. These set screws are locked by jam nuts and they 
do not become loose. The whole design is made with 
reference to strength and convenience in construc- 
tion and in carrying out alterations. The durability 
of the parts is ample proof of the efficiency of the ar- 
i*angement. Difficulty might be anticipated on ac- 
count of the possible non-uniformity of the rolling of 
the shafts, but we are informed that there is no 
trouble on that account and that no faults have de- 
veloped in service covering several years. These 
shafts are no more expensive than thiJ^elded ones 
and they are reported to be stiffer and stronger, ow- 
ing to the large amount of material left i|i the eyes 
of the cranks and also to the cold rolling process to 
which the shafts are subjected. This arrangement 
was designed and patented by Mr. Vibe S])icer. sig- 
nal engineer and western agent of the Union Switch 
& Signal Co. 



THE INTERCHANGEABLE BRAKE BEAM. 


Micrometer read- 


ing a beam from right to left or vice versa. This it 
is claimed is much bettei* than the practice of mak- 
ing the strut in three pieces as when the latter is 
done an indirect pull on the lever will cause the strut 
to turn and cause the lever to bind. A rigid strut is 
applied when desired. The Interchangeable Brake 
Beam Co., of St. Louis, which manufactures this 
beam has been working on the design for some time 
and in order to make sure that it had sufficient 
strength had a beam tested in the Washing- 
ton University testing laboratory. The re{X)rt of 
the test as received by Mr. F. B. Aglar. president of 
the company is given below together with comments 
thereon by Mr. Edward Flad, C. E. 

Test of Interchangeable Freight Brake Beam. 

Washington University Testing Lal)oratory, ) 
,Tanuai*y 4, 1890. ) 

Diameter of back strut, 2.41 in. 

Diameter of tie rod, 1.00 in. 

Weight of back strut, 20 lbs., 13 oz. 

Applied loads at Deflections at 
center. 

Total lbs. 

0 

2,000 
[4,000 
6,000 
7,500 
• 8,000 
• 10,000 
, 12,000 
lO.lKK) 

18, 0(H) 

20,000 

21,720 

•=^27,6(U) 

♦Beam broke through failure of tie rod, which broke in 
threads. Back strut did not fail. 

J. B. Johnson. 

Prof. Civil Eng. Washington l"nivei-sitv, 
Mgr. Washington University Testing Lab. 
[ was pi*esent at the above test and observed the results, 
-.le deflection of the brake beam, as indicated above, was 
only 0.049 in. for a load of 7,500 lbs., or 20 per cent less than 
the allowable deflection, which is 0.(H)25 in., or 1-16 in. The 
ultimate strength of the beam was 27,660 lbs., or more 
than three times the required strength. 

Edward C. Flad, C. E. 


center. 

ings. 

Inches. 

Inches. 

0.0 

1.529 

0.012 

1.517 

0.020 

1.509 

0.039 

1.496 

0.049 

— 

0.0,52 

1.477 

0.069 

1.4a) 

0.085 

1.444 

0.097 

1.432 

0.117 

1.412 

0.214 

1.315 

0.319 

1.180 
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Engineers’ Club of Philadelphia. 


At the annual meeting of this club held January 4, Mr. 
Jeo. S. Webster, retiring president, presented as his an- 
ual address a paper reviewing the progress which has 
een made in the various branches of engineering dining 
he year 1895. giving details of conspicuous examples of 
dvanced practice. Statistics were given of the amount 
f railroad constniction during the year, and esiiecially of 
he work done by the Pennsylvania Raili’oad Company 
nd the Phihidelphia & Reading Company. The increase 
n the speed of locomotives was commented uiwn, data of 
he best recorded runs being given. Pi*ogressin locomotive 
►uilding was reviewed and some conspicuous examples \n ere 
[escribed. The advancement in street railway construc- 
ion, especially the rapid substitution of electricitjr foi 
ther motive powers thereon, was noted, also the neces- 
ity of avoiding classing steam railroads at grade, bixuight 
bout by the increase of speed through cities, and the con- 
equent work that has been done by the Pennsylvania 
lailroad Company to avoid such ci*ossings in the prpiciple 
ities thi-ough which it passes ; while the construction of a 
iibway and a tunnel through the heart of this city for the 
ibolition of grade crossings on the main line of the Phiia- 
lelphia Reading Railroad was describt^d in detail. 

Under transmission of power the generation of electn- 
•itv from water i>ower at Niagara, and it transmission 
■rom there to the city of Buffalo, was alluded to, and the 
iuggestion to use the power owhich may be geuera^d at 
-he lower terminus of the Chicago drainage canal, at Lock- 
)ort, also the plan to siqiply electricity at Salt Lake City 
iDin Big Cottonwood creek, about 14 miles away, were 
spoken of. It is believed that the difficulties of transmitt- 
ing power in the form of electric current are being rapidly 
Dvercome^^s^iat in the near futui^ we may expect by 

/ 


construction, and the subject of waterways was next con- 
sidered. 

Probably as an outgrowth of the convention of the In- 
ternational Deep Waterway Association, the president of 
this country has appointed a deep waterway commission, 
to confer with a similar body appointed by Great Britain 
or Canada, as to the feasibility of constructing a waterway 
capable of transporting ocean steamers fi*om the Great 
Lakes to the Atlantic. Mention was made of the inten- 
tion to utilize, together with the Illinois and Mississippi 
rivers, the main drainage canal of the sanitary district 
of the Chicago, from the south channel of the Chicago 
river to Lockport, as a fi*ee ship channel navigable for 
boats of 22 ft. dmft. The cross-section of this canal is 
greater than that of either the Suez. Manchester or North 
sea canals. Prom the report of the Nicaragua Canal Com- 
mission recently published, it appears that new and ex- 
haustive surveys are considered necessary before sufficient 
data will be at hand to make any conclusive estimates and 
reports upon the final location. The re^Kirt practically con- 
demns the present location from Greyton to Brito, or at 
least suggests many marked departures from the plan pro- 
posed, and increases the estimated cost of the canal to 
nearly twice as much as the company’s figures. Projected 
work on the deepening of the Erie and Osw ego canals, the 
deepening of the Champlain canal, and the construction of 
a canal from Pitt.sburgh to Lake Erie were briefly de- 
scribed, and the work w'hich has been done in deepening 
and rectifying the channel in the Delaware and Schuyl- 
kill rivers at Philadelphia was explained inconsiderable 
detail. 

The increased responsibility which now rests upon the 
engineer on account of the inci’ea.se in the magnitude of 
the work in almost all branches of the profession, makes 
it necessary that systematic engineering inspection should 
be exercised in all important contnicts. The engineer can 
no longer afford to isolate himself from his brothers in the 
profession, but must constantly keep in touch w ith w'hat 
others are doing by comparing methods and results; and 
in order that intelligent comparisons may be made, it is 
absolutely necessary to establish uniform methods of de- 
termining the strength and other properties of materials 
and the efficiency of mechanical work. Some important^ 
tests have been made by the United States government at* 
Watertown and by the National Societies of Mechanical 
Civil and Mining Engineers. Most of our larger institu- 
tions of learning have established physical laboratories as 
necessary adjuncts to their technical schools. More com- 
plete data, how ever, are still needed regarding the com- 
l>osition of good preservatives for iron and steel in build- 
ing construction, and for the proper comixisition and qual- 
ity of material entering in all classes of municipal w^ork. 
electrical and other causes of underground deterioration. 

The field of the engineer has, wdthin the past few^ years, 
assumed such vast proportions that the individual en- 
gineer has necessarily become a specialist, yet he 
is frequently called upon to design and execute 
works of magnitude which require special know- 
ledge in a number of branches, and in oixler to utilize 
to advantage the rapidly accumulating information 
which is at hand, he must have a full knowledge of the 
conditions under which this information was obtained. 
The engineering society affords that opixirtunity, and 
opens the door to a free interchange of ideas and experi- 
ence. 

The iiresentation of original andde.scriptive papers iqx)!! 
engineering subjects, and the full and thorough discussion 
w hich generally follows, develop interesting facts and in- 
dicates the latest and best practice, and these are the 
means of constantly keeping the profes.sion acquainted 
w ith the progress and discoveries that are being made in 
eveiy field. 

In closing. Mr. Webster acknowledged the kind support 
given him as president by the board of directors and the 
indiridual members, and also his indebtedness to mem- 
ber of the profession, whom he enumerated, for valuable 
information used in his paper. 

The election of officero resulted as follow s : President, 
A. Falkenau: vice president, Carl Hering; troasurer, 
George T. Gwilliam ; secretai^, L. F. Rondinella ; Direct- 
ors, Max Livingston, Joseph T. Richards, L. Y. Schei-mer- 

horn. , , , . 

The new iiresident, Mr. A. Falkenau, took the chair, 
and made a short and appropriate addross. He stated that 
after eight yeai*s’ membership in the club, there was no 
place in Philadelphia whei-e he felt moro at home. Its in 
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The slight reaction in the iron trade in 
the direction of greater activity and higher 
prices has drawn attention to tlie pos- 
sibility of a rushing demand for early spring 
requirements. Large orders for rails, shapes, plates, 
rods, billets, Bessemer and bar iron during the 
past few days serve to warn consumers against the 
mistake of too long delay. The sickening experience 
of last year which sent prices skyward will not bo 
repeated. Railroad requirements are looming uj). 
(?ar and bridge material is under negotiation. Steel 
makers shut down the instant orders are filled. ITg 
iron makers are doing the same thing. These are 
good symptoms. The dullness is suspicious, and con- 
ditions point to a sudden breaking out of demand. 
The government's necessities for money have made 
enterprise move slowly. Bank clearings have been 
reduced. The air brakes will soon be released and 
in all probability a surprisingly large volume of bus- 
iness will crowd in on the industries for spring and 
summer requirements. There is occasion for en- 
couragement. 


way company requii*es several days to place a car in 
position no claim for loss or damage to the shipper 
occasioned by such delay will be entertained. They 
claim that the rule should be reciprocal in its char- 
acter, and on the same theory that they are required 
to pay for delays occasioned by misfortune or care- 
lessness, the railroad co7n])any should in like 
manner reimburse them for delays arising from 
similar causes. It must be admitted that in this 
matter the shipjiers have the best of the argument, 
although the fact should also l3e stated that car 
service rules as at present enforced are not wholly 
in the interests of the railroads. The more rapid 
handling of cars possible under efficient car service 
regulations is directly a benefit to shippers as well 
as to railways; but it is nevertheless true that the 
rules of car service associations are not altogether 
founded in equity. Taken in the aggregate the un- 
avoidable delays attaching to i*ailroad operation, are 
probably not greater than those which interfere with 
the plans of shippers, and it is no doubt true that the 
total actual loss occasioned to shippers by the delay 
of their property en-route, is much greater than 
would be the probable earnings of the cars during 
the period of delay caused by dilatory loading or un- 
loading. There is no manner of doubt but that at the 
first the operation of railroads was so uncertain as to 
preclude the pos.sibility of making time contracts: 
and even at the present time it is more than proba- 
ble that what would seem an extravagant margin 
might be necessary to the adoption of such condi- 
tions. But after all is said it remains true that as 
at present formulated, car service rules ai'e unfair, 
and therefore should be reconsidered. It is not be- 
lieved that these rules .should be abrogated, for even 
under their present form they are an improvement 
upon the old system, but the railroads cannot afford 
to maintain, much less defend a system which is so 
manifestly wrong as that now in force throughout 
the country. That the ))rincipal underlying these 
charges for delay is correct, has been affirmed by the 
courts, but it would be better for the roads if they 
would voluntarily establish a corresponding allow- 
ance to shippers for delays occasioned by themselves, 
instead of compelling their patrons to resort to the 
courts in ordei* to maintain their rights, as surely 
will be the case unless this is done. 


ENGINEERS AND RAILWAY MAINTENANCE. 


the respective inS'lts^and qualifications of engineei*s 
of different branches to goveiui each other, but no 
such result is aimed at by the writer of the paper, 
who deplores the fact that as a rule engineers have 
not the training necessai’y to qualify them for ex- 
ecutive work. The men properly prepared for keep- 
ing up maintenance are rare and ability to manage 
men seems to be the crying need. At the present 
time many roads place the care of track and even of 
bridges in the hands of operating men for the reason 
that they excel in emergency and executive ability. 
Such roads might not at once transfer this respon- 
sibility even if engineers were on hand prepared to 
assume absolute charge of it, but there can be no 
doubt of the avisability of putting the entire re- 
sponsibility of such work upon engineers when a 
sufficient number of them are prepared to assume it. 

The advice to begin at the bottom is good and there 
is every reason to believe that men commonly known 
as vcivil engineers” would reap great bene- 
fits from the practical training of a season of ap- 
prenticeship in practical work such for instance as 
the erection of bridges. The successful mechanical 
engineers obtain j)ractical experience from shop work 
and Mr. Bates’ suggestion seems to be that good 
bridge maintenance officers should have some of the 
same kind of experience. At Least the advice *‘to 
begin at the bottom” would seem to imj)ly this and 
information as to the best methods of designing will 
be greatly broadened by putting the future designei* 
through a course of study as to how the structures 
designed by other men are to be put togethei* and to 
be maintained in safe condition. The mechanical 
draftsman who has no knowledge of foundry methods 
is likely to cause considerable trouble in the hand- 
ling of patterns and cores and the design- 
ing of such a casting as a locomotive cylinder 
would not be intrusted to him. It is 
a question whether all civil engineers who 
are educating themselves for railroad construction 
and maintenance should not be given a training in 
such sho]) methods as are found absolutely neces- 
sary to the preparation of men in the so-called me- 
chanical pursuits, and would they not be well repaid 
for the time which a regular course in shop work 
would take? It is said that of all men civil engi- 
neers must be specialists. Yes, but they will be 
better specialists in any line if they know about the 
simple methods employed in the construction of the 
elements which they are called upon to use. There 
are other comments to be made upon the portion of 
Ml-. Bates’ address, which will appear in a later 
issue, and these will be reserved. The author has 
given these students some ideas which will be found 
valuable for men of large experience as well, and 
this opportunity is taken to commend the practice of . 
bringing men of experience before undergraduates 
in this way. 

THE TIME LIMIT OF THE SAFETY APPLIANCE LAW. 


Although without definite announcement, and in 
the utter absence of any reliable authority, there 
appears to be a vei-y general impression abroad that 
railway managers are anticipating an extension of 
the time allowed for the equipment of c-ars with auto^ 
matic couplers, and are governing themselves ac- 
cordingly. How such an impression could obtain' 
general currency in the entire absence of all war- 
rant, is a mystery; and how railway managers, who 
are. of all men. least likely to be affected by rumor, 
can attach any imjiortance to such a statement is 
still more strange. As the moving cause of such 
action rumor assigns the incomplete state of coupler 
develoimient, the litigation attending same, and the 
financial condition of the railroads which makes the 
requirement contemplated by law too bui-densome to 
be arbitrarily exacted. These alleged facts, and the 
leniency manifested by the Interstate (’ommerce 
Commission in connection with grab ii-ons seem to 
he relied iqion as furnishing ample reason for the 
relief that the time limit of the law in connection 
with couplers will not be strictly enforced. It may 
be well, therefore, to examine this matter in order 
to ascei-tain if the idea refer-red to has any founda- 
tion in fact. 

As to the present state of the development of the 
car coupler it must be admitted that it is. as yet. 
incomplete, but so is every other appliance used in 
connection with railways. In the entire range of 
railway construction, there is perhaps no one thing 
as yet accepted as ])erfect. Nor has the fact that 
any article which railroads desire to use was imper- 
fect. ever been considered as a bar to its application, 
if only it was an improvement ujion existing meth- 
ods, or promised a reasonable return on the required 
investment. If thi-ough the adoption of any device, 
o])eration was made more economical, or revenue in- 
creased, the fact that the thing desired was not fully 


Somewhat more than thirty days have passed since 
the .loint Traffic Association became operative, and 
yet no approach to a break in the ranks has been dis- 
closed. It is true that rumors have not been want- 
ing and that the columns of the daily press have been 
full of statements to the effect that the association 
was in imminent danger of dissolution, but the facts 
are that at no time during the past five years has 
there been less friction in the rate situation between 
the Mississippi and the seaboard than during the 
past thirty days. How long this condition of things 
will remain is problematical, and what the effect 
upon the country at large, should it contine indefin- 
itely, is still more uncertain. If, because of its ap- 
apparent success, the impression shall be created 
that a panacea has been found for rate disturbances, 
the sooner it is dissolved the better. It is probable 
that in no other section of the country could a simi- 
lar agreement be made. The strength of the Trunk 
Line Association lies in its comprehensiveness; an 
element which, while contributing to the stability of 
the agreement in question, would prove the death of 
a simihir arrangement elsewhere. Whatever maybe 
true of the territory embraced in the .Toint Traffic 
Association it is certain that in the western and 
southern states pooling is a dernier rc.s.wrf. Such an 
all inclusive arrangement as the .Toint Traffic Asso-' 
elation agreement is not possible in these sections. 
Roads must be left free to develop their local busi- 
ness as circumstances and opportunity may permit 
or require, and must therefore have the advantage 
of an arrangement elastic enough to permit individ- 
ual management of local traffic while exerting a def- 
inite control of competitive business. If, therefore, 
the success of the .Toint Traffic Association shall cre- 
ate any very general impression that legalized pool- 
ing is not a necessary adjunct to the successful op- 
ei-ation of the act to regulate commerce it will, as 
already stated, l>e a misfortune to the country at 
large that it was ever successfully inaugurated. 

The Cincinnati Grain, Hay and Feed Receivers’ 
Associatiows agitating the question of reciprocal 
demurrage. In common with many other shippers 
throughoi# the country they protest against what 
they consider a ‘‘jug handle” arrangement. As they 
put it they are required to pay car-service for all 
time over forty-eight hours consumed in loading or 
unloading cars, but on the other hand when a i-ail- 


Elsewhere in this issue will be found the first part 
of an address recently delivered by Mr. Onward 
Bates to a body of the students at Purdue University. 
The space is gladly given to these words of advice, 
information and opinion as to the best methods 
for handling the important department in charge of 
bridges and buildings, coming as it does from a man 
of such wide and successful experience. All persons 
may not at once agree with the author in some of 
his ideas, yet they are all good and are worthy of 
consideration and thought if not at once accepted. 
Certainly a man who is capable of properly locating 
a line of railway must be acquainted with the condi- 
tions which will surround and govern its operation, 
for it is necesssary in order to loca^^/e well that h*e 
be fully up on the requiremenis of maintenance and 
operation. It is not, however, common to find a man 
who could fill the position of chief engineer under 
such an arrangement as is proposed by Mr. Bates. 
The difficulty will be to obtain an education and ex- 
perience in practical work sufficiently broad to qual- 
ify for such an office.and with this must also be coupled 
business ability of high order. Yet the office of 
chief of maintenance should unquestionably be an 
engineer, and there might be considerably less back- 
lash if one man were held responsible for the main- 
tenance of the entire machine. The man who would 
be broad enough to fairly treat matters of location, 
track and bridge construction, also designs and nec- 
essarily operation of locomotives, as well as the con- 
struction of buildings and the equipment of shops, 
would be an ideal which does not exist to any extent 
at the present time. Conditions may change so that 
this may be done in the future and if so there seems 
to be no good reason why department lines might not 
be broken down somewhat by such a plan. Too much 
attention is now given to the boundaries of depart- 
ments, which to a great extent tends to blind the 
members of each department to the fact that there 
is but one object for the road to pursue and there is 
a tendency toward attempts to make personal records. 
We hear of roads upon which the safety of structures 
and of track has been endangered for the purjiose of 
enabling certain officers to show good records for 
their divisions. Good records are most desirable, 
but they are only truly good when secured without 
sacrifices in other departments. 

This might eaisily lead to a fi*uitless discussion of 
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developed cut no figure. It is true that into such 
consideration the question® of money saved or money 
earned enters; whereas, in connection with couplers 
it is yet a question as to whether net earnings will 
be augmented by their adoption. But that is not the 
only question that should be considered as control- 
ling in this connection. It is sure that the saving to 
human life and limb will be greatly promoted by the 
adoption of automatic couplers, under in their pres- 
sent state of development, a fact that is alone suttl- 
cient to warrant theii* immediate ado])tion even in 
the absence of any requirement of the law. 

The financial argument urged by the objectors to 
the legal requirement, although of more force, is 
hardly more valid. By the enactment of the law the 
pei'formance of interstate transportation subsequent 
to January 1. 1898, is conditioned upon the equip- 
ment with automatic couplers of all cars em])loyed 
therein: and of such condition live years notice was 
given. A railroad therefore has the option of confin- 
ing its operation wholly within state lines so far as 
its own equipment is concerned, or of complying with 
the law on such equipment as it desires to use in in- 
terstate commerce. To plead exemption from this 
option because of. financial stringency is somewhat 
akin to the position taken by a steamboat owner who, 
when notified that the lx)iler of his boat was unsafe 
and a new one must be provided before he could be 
given a license, complained that he could not afford 
it, and that at least he ought to be allowed to run a 
little longer with the present one in order to earn 
money enough to buy a new boiler. The reply of the 
inspector was terse and to the jmint: ‘Tf you can't 
put in a new l>oiler sell your boat to some one who 
can. There is no law compelling you to run the 
boat.” 

The third objection, namely, the litigation threat- 
ened in connection with couplers is less worthy of 
consideration than the other two. There are a suf- 
ficient number of manufacturers of couplers whose 
guarantee is ample to protect all purchasers, and 
who stand ready to defend at their own cost all suits 
of rival makers. It would appear, therefore, that all 
three of the objections are altogether inadequate to 
account for the disposition on the i)ai*t of some rail- 
road companies to delay action in this impd^’tant 
subject. * 

It is probable that the real reason underlying this 
inaction is a belief that the Interstate Commerce 
C'ommission having the power, will \3xtend the re- 
quired time according to the necessities of the case 
as they may appear on the first of January, 1898; and 
from one point of view it must be confessed that 
there is some ground for such a belief That tribunal 
has on various occasions manifested a great degree 
of leniency in its administration of the law. Appre- 
ciating the difficulties under which railroads are 
operated, and believing that in a large majority of 
instances railway officials desire to comply with the 
law, it has been ready to listen to and accept all 
reasonable excuse for non-compliance with the 
statute, and where a time limit was desired to ex- 
tend it if possible. But this attitude of the commis- 
sion should not be taken advantage of nor construed 
as indicating that in the question of couplers a simi- 
lar practice will be followed. The commission is 
fully advised as to the conditions attending this ques- 
tion. In the matter of grab irons it recognized the 
ambiguous phraseology of the law, and the efforts 
that have been made by the railroads to arrive at 
uniformity in connection with this appliance, and 
therefore felt justified in granting further time. But 
no such excuse can be pleaded in connection with 
automatic couplers. The question resolves itself 
simply into one* of purchase and application, and it 
is doubtful if the commission will feel itself author- 
ized to extend the time prescribed in the law, be- 
cause of the alleged inability of any railroad to buy 
these api)liances; much less for any of the other 
reasons I’eferred to. 


INTERNAL COMBUSTION ENGINES. 

In considering methods for the distribution of 
power, electricity is almost instinctively turned to 
as an elastic and easily managed medium. For this 
purpose compressed air also has in certain cases ex- 
cellent qualifications, among which ]>erhaps the most 
prominent is the fact that it may be stored within cer- 
tain limits ready for use whenever wanted.lt is not dis- 
crediting the special advantages possessed by either 
compressed air or electricity as a means for dis- 
tributing power to suggest that for some purposes, 
and in fact a great many kinds of power service, a 
])roper considei’ation may not have been given to an- 
other method of distribution having qualifications 
which are worthy of considei'ation. namely, intei’ual 
combustion engine, in which either gas or oil is used 
as a power producer. The ])urpose of this presenta- 


tion of the subject is to call attention to the wide 
adaptability of these engines for a line of work in 
which they have not yet been to any extent applied, 
namely, the distribution of power about shops and 
shop grounds. The very fact that fifty thousand 
gas engines are in use at the present time is suffi- 
cient evidence that this form of power is one which 
must be reckoned with in the future. 

The explanation of this wide development as to 
numbers is in the availability and convenience in use 
of this motor as compared with steam engines. Many 
mechanical engineers of this country have not con- 
sidered gas engines as practical machines for power 
production bet^ause many of the experimental en- 
gines have been of small sizes, but recently engines 
of three hundred, four hundred and even six hundred 
horse power have been constructed which together 
with an economical performance that cannot be ap- 
proached by the steam engine firmly established, the 
rivalry of what in general terms maybe called the 
gas engine. A properly construct ed gas engine of even 
moderate size will convert so large a proix>rtion of the 
heat supplied into work as to place the smaller units 
of this power upon a higher plane of economy than 
that occui)ied by the best types of multii)le expan- 
sion steam eiigines. Putting this in figures, while the 
steam uses at best a}x)ut one and one-quarter pounds 
of coal per horse power-hour, which is held by many 
to be the highest limit obtainable for steam, gas en- 
gines are now operating regularly with producer gas 
at a cost of seven-eighths of a pound of coal for the 
same unit, and a horse power for three-quarters of a 
l)ound is promised. The advantage which the gas 
engine now possesses is that without doubt the maxi- 
mum possible efficiency has not yet been attained. 
This small difference in favor of the gas engine 
would probably not figure heavily in deciding be- 
tween the two powers, but taken with the conven- 
ience of the gas engine and the important simplicity 
of its application, it is rendered worthy of considera- 
tion in cases where steam pipes would require ex- 
tension for adding to a steam engine plant and where 
the generating as well as motor machinery would 
have to be inci*eased in case of an addition to an elec- 
tric installation. 

One of the l>est recommendations for the gas en- 
gines lies in the fact that it may be stopped at any time 
and costs nothing except the interest on the invest- 
ment when idle, and also the minimum amount -of 
power producing machinery is thrown out of use 
when the engine is not running. That is to say, vrith 
the motor and generator in one machine, an ad- 
vantage is obtained over electrical distribution of 
power on account of the necessity in the latter sys- 
tem of having a portion of the generating plant idle 
simultaneously with the motor. It is not necessary 
here to enter into a discussion of the relative merits 
of the gas and oil or gasoline engines except to point 
out that oil and gasoline engines need have no per- 
manent connection with a source of fuel supply. 
Among the criticisms which have in the past been 
in many cases properly made with reference to the 
gas engine were unmechanical design and difficulty 
in starting. These, however, have been overcome 
by many builders to such an extent as to render the 
gas engine of the present day practically free from 
objections upon these scores, and the machine as it 
is at presented to-day is a practical one which will, 
without doubt, improve upon acquaintance. The re- 
cent discpssion of gas engines before the members of 
the American Society of Mechanical Engineers in 
New York has done, i)erhap8, more than any thing 
else to induce engineers of this country to investi- 
gate the subject, and it is interesting to note that 
the comments upon this discussion by English engi- 
neers indicated considerable surprise at the ignor- 
ance which was expressed in the questions which 
were asked concerning gas engines by some of the 
most prominent meml>ers of the society referred to. 
and an English journal remarks that if these ques- 
tions indicate the point attained by the American 
Society of Mechanical Engineers in the study of the 
subject, that it would be a good thing to send some 
of the members to that island to pursue their inves- 
tigations. Mr. Dugald Clerk, estimates that there 
are twenty thousand of these engines in use in the 
United Kingdom, and as this is about two-fifths of 
the total number in operation, as far as numl>ers are 
concerned the Englishmen have a right to a certain 
feeling of superiority, and we in this country have 
not a creditable showing to make in this line. 

Among the many uses to which this form of power 
has been put are a number of comparatively unim- 
]K)rtant ones, and this may perhaps account for the 
exceedingly low estimate which is placed by many 
n])on the usefulness of these engines. It will Ix^ out 
of pla<*e here to suggest specific lines for develop- 
ment, but it seems proper to say that experience 


abroad indicates that almost without exception gas 
engines may be employed in place of those driven by 
steam, and with equally satisfactory results. An ex- 
ample which illustrates as well as any that could be 
mentioned, the amount of saving which may be ef- 
fected is the employment of gas or oil engines for 
swinging drawbridges. The expense stops in this 
case when the bridge is in }K)sition, either opened or 
closed, which is an advantage over either ele(*tric or 
steam power, both of which require the constant 
readiness of a steam plant. There are many uses 
about railway repair shops where the same advan- 
tages would be aj)preciated, among which are the 
oj>e ration of cold saws, coal hoists, transfer 
tables, shears and punches and similar ma- 
chinery which may be scattered about the works 
and about the buildings. But that much more 
important service is also contemplated in this 
country for the use of gas is indicated by the fact 
that Mr. George Westinghouse has interested 
himself in this form of power as shown by his re- 
mark to President Roberts of the Pennsylvania Rail- 
road during a visit of the latter gentleman to the 
Westinghouse works near Pittsburgh. We have 
already quoted a portion of these remarks but the 
following will bear rei)etition, ‘‘The Pennsylvania 
Railroad to-day, it is said, consumes alx)ut five 
million tons of coal per annum on its lines east of 
Pittsburgh, taking approximately • twenty loaded 
trains each day for the transportation and conse- 
quently the return of twenty empty trains and re- 
quiring for the service of the company alone three mil- 
lion cars and a proportionate numlxir of locomotives. 
If this power was to 1x3 generated by gas engines, 
only about one-eighth or six hundred thousand tons 
per year would be required, effecting a saving 
of ovei* four million tons of coal, now costing 
the railway company about five million dollars, a 
saving which would justify a large enough capital 
expenditure to cover the complete equipment of the 
railway.” The following from the late Professor 
Fleeming Jenkin which is quoted by Mr. Dugald 
fffrk in the concluding paragraph in his book upon the 
gas engine is also appropriate here. “Since theory 
shows that it is possible to increase the efficiency 
of the actual gas engine two or even three fold, then 
the conclusion seems irresistable, that gas engines 
will ultimately supplant the steam engine. The 
steam engine has been improved nearly as far as 
possible, but the internal combustion gas engine can 
undoubtedly be greatly improved, and must com- 
mand a brilliant future. 

There seems to be no doubt of the brilliancy of out- 
look and engineers when they realize the merits of this 
form of engine will not be slow to avail themselves 
of the advantage which- it offiers. At present these 
advantages are not understood in this country but 
there are indications that it will not be long before 
gas engines will cut an important figure in estimates 
for power plants even of a considerable size. 


HOME FOR AGED AND DISABLED RAIL- 
ROAD MEN. 


To the Editor of the Railway Review : 

I was much interested and instructed in reading 
of Mr. Alfred Dolge’s experiments as set forth in 
your issue of January 4. I can see no good reason 
why his plan cannot be extended and perfected all 
over the country. Railway employes are virtually- 
serving the great public — hence in a very wide sense 
public servants for whom this same public should 
be not only willing but in some way lead to contribute 
to a fund that will be available to the family when 
accident cuts off or disables the head of the family, 
or when old age unfits him for work. 

When one comes to realize this astounding fact, 
that out of the nearly 1,(X)0,900 men who are engaged 
in railroad industries, only some 250,000 to J00,0(M) 
are engaged in actual train service and that out of 
this number an average of about 30.0(K) are either 
killed or more or less crippled every year, in this 
service for the public, certainly it does seem that 
this public who are served so faithfully by these men 
and at such a fearful cost of life and limb, cannot re- 
fuse to be willing U) be taxed a small fraction of one 
per cent more for freight charges, so the companies 
can afford to set apart one per cent of the amount of 
the sura total of wages paid to the employes, as a 
pension fund for these men. 

This move of Mr. Dolge is in the right direction for 
many reasons, one of the most obvious, besides that 
of pension, is the harmony and good will it would 
and must create between men and officials. It would 
be the ushering in of the day when strikes among 
railroad men would be a thing of the past. I am 
fully aware of the benefit feature that several roads 
have ado])ted for the good of the men in case of sick- 
ness, accident or death, but all have this very ser- 
ious, and to my mind, fatal objection. The benefit 
fund is a sort of an involuntary tax uix)n the men 
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themselves. In a certain sense it is compulsory. It 
should not come out of the men. It should come out 
of the ])ublic. As is pretty well known I am and 
always have been opposed to this everlasting- de- 
mand by certain ones for legislative power to re- 
duce rate charges. It is better for all that reason- 
able rates be maintained, and I would sooner vote 
for a minimum limit than for a maximum. But I am 
wandering from the heading of this article. I wanted 
to state some facts that may be news to many of oui* 
readers that would go to show the absolute necessity 
of some such plan as that of Mi*. Dolge’s being ado])- 
ted. 

The writer has the unique honor of standing at 
the head of an association incorporated under the 
laws of Illinois which sustains the only place in all 
this our United America where destitute, aged 
and disabled railroad men can find a free and 
comfortable home. This home is supnorted entirely 
by contributions from railroad employes. It is now 
located at Highland Pai’k, Ills., 28 miles north of 
( 'hicago on the C’hicago Northwestern Railroad. 
We have been in existence a little over five years. 
We have had between 25 and 30 different inmates. 
About 50 per cent of the inmates are afflicted with 
locomotor ataxia or i)aralysis. 

Young men who become incapable for further work 
in train service and who have time enough left to 
learn some light trade or business education, we 
take care of freely while learning such and then as- 
sist them when possible to secure a place. Five have 
been so educated and are now in em])loyment or run- 
ning a business of their own. made possible by means 
of the home. Applications for admission to the home 
are now coming in so fast as the fact of the home 
becomes more generally known we are compelled to 
begin to plan for greater accomdations. We feel we 
must have not only a large but practically a fire-proof 
building, as so many of the inmates, judging from 
present and past experience, fully one-half, will be 
])aralyzed men and in case of fire might perish. 

If you will pardon me. Mr. Kditor, I would suggest 
that it might be interesting as well as profitable to 
the Review and its readers if you should send a re- 
porter up to the home with a kodak that you might 
see how comfortable those i)oor heli)less men are in 
this home sustained by the contributions from their 
brother railroad men. This home is managed by a 
board of directors, more than half of whom are old 
railroad men who give theii* time freely when need- 
ed. The first inmate of the home was taken out of 
the Cook county poorhouse and cared for by the 
home until he learned the jeweler’s trade and is now 
doing a living business in (’hicago. Of course, we 
may be and in one sense are ‘‘a day of small things.’- 
We realized that we must cree]) before we could 
walk. Our aim has been to keep within our means. 
We are practically at least $1,0(K) ahead of liabilities. 
The first three years were years of trial, but our faith 
was great. We are now past the experimental stage 
we believe. The home is an absolute necessity. We 
do not intend that a faithful railroad man shall die 
in a x)oorhouse. Our pressing want just now is a 
large commodious fire-proof building. This obtained, 
then the boys will see to it that it is sustained and 
the helpless ones well cared for. 

Most respectfully. L. S. Coffin. 

Ft. Dodge, la. President. 


A RAILWAY BRIDGE AND BUILDING 
DEPARTMENT. 


ONWARD BATES. M. AM. SOC. C. E., M. INST. C. E. 

When I received an invitation to address you 1 felt 
that it placed before me a duty which I ought not to 
evade because you are on the threshold of your life 
work, and I stand toward you in the relation of a pro- 
fessional brother who has enjoyed extended oppor- 
tunities for the acquirement of practical experience: 
and it appears to me that I can best fulfil my duty in 
this instance by drawing upon my long service in the 
profession, for such advice and encouragement as I 
can offer within the limits of tliis paper. 

It is my aim to show you something of what the 
profession has in store for you: to exi)lain some of its 
requirements: to present to you some of the difficul- 
ties you must encounter, and to set Ixjfore you some 
of its rewards. I shall endeavor to avoid such of the 
theory and practice as is presented to you in your 
text books and in the lectures of your professors, and 
I will not occupy your time with descri])tions of en- 
gineering works, which may be ]*ead in technical 
journals and society transactions. I shall !*ather try 
to set before you some of the conditions which you 
will meet in actual practice, and though my remarks 
are intended to be general, you will discover l)efore 
I close that they are based u])on the s])ecial line of 
practice in which I am at present engaged, and 
which is naturally the one u])on which I am best in- 
formed . 

The engineering profession is in its infancy, and 
as a profession it is only beginning to take the high 
rank it should have among the occupations of man. 
which enlist the best efforts of his mental and ])hysi- 
cal faculties. The wonderful advances in all branches 
of the profession within the bust few years have 

^An address delivered before the Engineers^ Club of 
Purdue University, Jan. 24, 


brought it prominently before the people whom it 
serves, and compelled recognition from those to 
whom it has heretofore been almost unknown. Fortu- 
nately we are not entirely dependent on public es- 
teem, and our occupation is of such a high and honor- 
able character that in addition to its pecuniary re- 
wards we have great satisfaction in our professional 
work and in the contemi)lation of what it enables us 
to accomplish. 

The profession demands from us greater efforts 
and higher attainments than ever before, and the 
engineei* of today needs more theory to meet the 
practical problems which (confront him than was 
l)ossessed by any of his predecessors, You should 
leave this great institution of learning well equiped 
with theory and with the rudiments of practice. The 
engineer's life is one of continued education, and 
you are expected to sup])lement your professional 
work with study, both of such theory as you may find 
yourselves in lack of, and of the examples of practical 
work to which you have access. It is for you to use 
the experience of others and to begin where they 
have left off. All the theory in the world will not 
make a successful engineer, nor can all practical 
problems be solved by any single individual. Life is 
too short for such a course, and to insure success you 
must add to what others have done before you. 

Do not misunderstand me and assume that I advise 
you to commence at the top, for on the contrary, I 
believe that when you leave Purdue university with 
such honors as she can bestow, you are only prepared 
to begin your practical work at the very bottom. You 
will need to serve an apprenticeship to enable you to 
build properly when adding to what others have 
built before you assumed charge. Commencing at 
the bottom you will be sure of your foundation, and 
tliough you may not have to build every step as yoil 
advance, you will know the whole route, and your 
l)rogress will be rapid in comparison with those who 
are not so well equipped at the outset. Professional 
distinction and practical rewards come as a rule (and 
as is proper) late in the engineer's career, but they 
are well worth w'orking and w*aiting for, and there 
w’ill doubtless be such rewards for those of you who 
can win them. 

The engineering profession covei's so great a field 
that most of us find it best to devote ourselves to spe- 
cial branches of it. The specialty in which each of 
you may soon find yourselves engaged may be the re- 
sult of circumstances and not of choice, but when 
you are once established in any particular line of 
work, it should require an im])ortant consideration 
to induce you to take up some other line. Know- 
ledge is always of value when it can be used, and the 
road to be ti*aveled by an engineer is such a long one 
that the greatest progress is to be expected in those 
whose occupation is such as em})loys their previous 
experience. 

I have chosen as a title foi* this address ‘‘A Rail- 
way Bridge and Building Department.” because it 
covers that line of practical work with which I am 
most familiar, and I trust I shall make it interesting 
and instructive to all of you, and really helpful to 
any who may find their lines (‘ast in such a depart- 
ment. I am of the opinion that engineers have not 
])aid the attention to this class of work that it is en- 
titled to fi’om its great extent and variety. ‘*A Rail- 
way Engineer'’ is usually considered to be one who 
is, or has been engaged on surveys and lirst con- 
struction of railways. The problem of surveys is 
solved before the railway is built, and the first con- 
struction is usually with temporary bridges and 
buildings. When the railway is put in operation, 
the engineering problem becomes one of mainte- 
nance: the track must be ke])t in safe condition for 
moving trains, and “permanent improvements" are 
made when warranted by the financial condition of 
the railway company. 

A railway may be described as a machine for mov- 
ing passengers and freight from one part of the 
(‘ountry to another. It is (or ought to l>e) owned by 
the ‘‘company.” and its financial problems are “engi- 
neered'’ by officials so far removed from the engi- 
neers of maintenance that they are generally unac- 
quainted wdth each other. Its legitimate source of 
income is “])assenger and freight earnings." Its 
traffic department induces ])eople to travel and to 
ship commodities from place to place, at such rates 
as wall provide “net earnings. " and it brings this 
business to the iH)ints of shipment and delivers it to 
consignees at its designation. Its “transportation 
depai'tment" ti*ansports the passengers and freight 
on cars, usually hauled by locomotives. Its “main- 
tenance de])artment" keeps the machine in running 
order, and is usually subdivided into the department 
of “rolling stock and machinery." and “maintenance 
of w^ay." which on some large railway systems is 
again divided into the “ti*ack de])ai*tment" and the 
“bridge and building de])artment.'’ All these de- 
partments and sub-departments, being engaged in 
the business of keeping the machine in oi*der, and 
working it for the convenience of the public, and 
the profit of the company, or vice versa, have a com- 
mon interest, and their duties and responsibilities 
are more or less common. In some cases it is diffi- 
cult to define these duties within exact limits, and 
there is o])poi*tunity for friction lx?tween employes of 
dift’erent departments, but such friction does not 
need to exist w hen the heads of the departments. 


place the inter^l'f^ '^l^be company before their own 
selfish plans or fancied rights. 

The amount of sub-division of departments wall 
depend on any railw^ay on its system of conducting 
its business, and this is controlled by officials high 
in authority, and infiuenced to some extent by the 
length of the railway and the amount of business. 
On a railway system of 5CK)() miles it may be proper 
to have sub-departments with respective heads, 
which would be combined under one head on a railway 
500 miles long. The whole maintenance dei)art- 
ment of a railway, whether it is long or short, 
should be under the direction and control of a chief 
engineer, with such divisions of bridges, buildings, 
track, rolling stock and machinery among his sub- 
ordinates as would be determined by the length and 
conditions of the road. This requires that the 
chief engineer shall be an executive officer, and that 
he shall have business judgment and the ability to 
handle men, and it will be advanced in argument 
that engineers lack these qualifications. To some 
extent this is the case, and if the maintenance of all 
the railway lines in this country was suddenly 
transferred to the care of engineers, it would be 
difficult to find a sufficient number of qualified en- 
gineers to assume the duties. The reason for this 
is plain enough, and it is that engineers have not 
been as a rule educated for executive work: and 
w’hat is simply a lack of education can be remedied 
by supplying the deficiency. That engineers are as 
susceptible of business education as men in some 
other occupations may not be admitted by those who 
have been educated to think differently, but condi- 
tions heretofore have not been such as wdll warrant 
a general decision on this point. Railway engineers 
have been engaged principally in building raihvays. 
and the questions of maintenance are just now’ 
taking the position of greater importance, because 
of greater expenditures, and it is only beginning to 
be realized that there is an occasion for the per- 
manent employment of engineers upon railways. It 
is held by some that w^hile engineers may be competent 
to survey and construct railway lines, and to make 
jdans and specifications for their maintenance, yet 
the actual maintenance of the work should not be 
entrusted to them. While they are wdlling to ac- 
cord to the engineer the ability and the judgment 
to select a route for a railway, and to plan all of its 
w^orks. they will not gi*ant that he is capable of con- 
structing and maintaining the w^orks. This proposi- 
tion, w hile it is generally accepted in some quarters, 
is on its face, unreasonable, because to properly plan 
and s})ecify requires the same qualifications that are 
needed to execute. On the other hand it seems rea- 
sonable that the man who designs the machine and 
superintends its first construction, and fixes all the 
standards for maintenance, should be best qualified 
to assume charge of the maintenance. I suppose a 
majority of the raihvay men think that the mainte- 
nance of the property should be under the direction 
of the superintendent wdio is in charge of the trans- 
portation. There is much which can be said in 
favor of this, but w’hen everything is taken into 
consideration, the strongest argument in favor of 
it that it is the present custom, and that it is not a 
conclusive argument in these times when it is in 
order to change existing customs in the effect to 
achieve progress. The superintendent of transporta- 
tion o])erates the machine. He controls the move- 
ment of ti'ains and has charge of transportation of 
passenger and freight. He is also the company's 
business representative in the territory served by 
the lines of w’hich he has charge. His education is 
usually not of a technical character, and his 
knowledge of technical w’ork is often obtained after 
his api)ointment as a superintendent. On the other 
hand the question of maintenance is solely a 
technical one. and the employes in 'charge of main- 
tenance should be educated specially for their w’ork. 

The conditions of railway maintenance are under- 
going a change, and the replacement of temporary 
structures by those of permanent character calls for 
technical knowdedge w’hich cannot be obtained ex- 
cept by si)ecial education. The maintenance of a 
railway is essentially an engineering proposition, and 
should be in the charge of an engineer, and the final 
head of the maintenance department should be the 
chief engineer of the i*ailroad. By this I mean that 
the actual w'ork of the construction and maintenance 
should be carried on by that department of w’hich 
the chief engineei* is the head. The fact that some of 
the best maintenance men in the emjiloyment of rail- 
w’ays are not engineers does not alter the proposition 
that the maintenance men of tne future should be 
specially educated to meet the conditions of mainte- 
nance whi di w'ill prevail in the future. The head 
of the maintenance department will of course have 
the policy which will control his dejiartment in 
classification of w’ork and methods of business, dic- 
tated to him by his supei*ior officers, and he should 
be pre])ared to furnish these superiors with all of 
the technical information which they may need to 
assist them in formulating that policy. Wiiile the 
department of rolling stock and machinerv, or as it 
is frequently called, the motive pow’er department, 
sliould l>e suliordinatc to the chief engineer, its acdual 
licad should lie a mechanical engineer wffio has lieen 
specially edu(*ated for that branch of mechanical en- 
gineering. 


Febbuaby 8, 1896 


81 


THE RAILWAY REVIEW- 


The bridg’e and building* department also requires 
special education, and while it may properly be uni- 
ted with the track department, making one depart- 
ment include the roadway and all structures, it has 
no close relation to the department of rolling stock 
and machinery. Its immediate practical head is, on 
most railways, a superintendent of bridges and build- 
ings. This superintendent is usually a practical 
man and not an engineei*, requiring that on a rail- 
way of importance there shall, in addition to the 
superintendent of bridges and buildings, be an engi- 
neer of bridges. I hold that the knowledge which is 
requisite for an engineer of bridges should also qual- 
ify him to l)e the superintendent of bridges and build- 
ings, and that the candidate for a position in the 
bridge and building department should be trained to 
lill both positions. The joint position can be ap- 
proached from either the standpoint of a practical 
mechanic or of a college graduate, and leached 
by supplementing the one with theoretical, or the 
other with pi'actical knowledge. It seems more ap- 
propriate that the theoretical or school knowledge 
shall be acquired first, and it is easier to pick up 
the practical requirements than the theoretical ones, 
and consequently the line of advancement should 
commence with a technical school. 

(To he Continued,) 


TECHNICAL MEETINGS. 

The American Society of Civil Engineers holds meetings 
on the first and third Wednesdays in each month, at 8p.m., 
at the House of the Society, 127 East Twenty-third street, 
New York City. 

The American Society of Irrigation Engineers. Third 
annual meeting will be held at Albuquerque, N. M., Sep- 
tember 16-19. John L. Titcomb, secretary, 36 Jacobson 
block, Denver, Col. 

The Association of Civil Engineers of Cornell University 
meets weekly every Friday, from October to May inclu- 
sive, at 2:30 p. m., at Lincoln Hall, New York. 

The Association of Engineers of Virginia, holds its in- 
formal meetings on the third Wednesday of each month 
from September to May inclusive, at 8 p. m., at 710 Terry 
building, Roanoke, Va. 

The Boston Society of Civil Engineers, meets monthly 
on the third Wednesday in each month, at 7:30 p. m., at 
Wesleyan Hall, 36 Bromfield street, Boston, Mass. 

The Canadian Society of Civil Engineers meets every 
other Thursday at 8 p. m., at 112 Mansfield street, Mon- 
treal, P. Q. 

The Foundrymen’s Association meets monthly on the 
first Wednesday of each month, at the Manufacturers’ 
Club, Philadelphia, Pa. 

The International Irrigation Congaess will hold its 
fourth session at Albuquerque, N. M., September 16-19. 
Fred L. Alles, secretary, Los Angeles, Cal. ; local secre- 
tary, W. C. Hadley, E. M., Albuqueixiue, N. M. 

The Montana Society of Civil Engineers meets monthly 
on the third Saturday in each mouth, at 7:30 p. m., at 
Helena, Mont. 

The New England Railroad Club meets on the second 
Tuesday of each month, at Wesleyan Hall, Bromfield 
street, Boston, Mass. 

The New York Railroad Club has a monthly meeting on 
the third Tuesday in each month, at 8 p. m., at 12 West 
Thirty-first street, New York City. 

North-West Railway Club meets alternately at the 
West Hotel, Minneapolis, and the Ryan House, St. Paul, 
on the second Tuesday of each month. 

The Northwestern Track and Bridge Association meets 
on the Friday following the second Wednesday of March, 
June, September and December, at 2:30 p. m., at the St. 
Paul Union Station, St. Paul, Minn. 

The Southwestern Society of Mining Engineers will hold 
a session at Albuquerque, N. M., September 16-19. Walter 
C. Hadley, secretary, Albiuiuerque, N. M. 

The Southern & Southwestern Railway Club holds its 
meetings on the third Thursday of January, April, August 
and November, at the Kimball House, Atlanta, Ga. 

The Western Foundrymen’s Association holds its meet- 
ing on the third Wednesday in each month, at the Great 
Northern Hotel, Chicago, 111. ; secretary, S. T. Johnston. 
1522 Monadnock building. 

The Western Railway Club of Chicago, holds its meeting 
on the third Tuesday of each month. 

The Central Railway Club meets on the fourth Wednes- 
day of January, March, April, September and October, at 
10 a. m., at the Hotel Iroquois, Buffalo, N. Y. 


NOTICES OF PUBLICATIONS. 

The Chicago Drainage Canal. — Pamphlet 32 Pages 
Standard Size, 6x9 Inches. By The Ingersoll-Sargeant 
Drill Co., 26 Cortland St., New York. Illustrated. 

The primary object of this interesting pamphlet is the 
liresentation of information with regard to the use of com- 
pre.ssed air in the work upon the Chicago drainage canal. 
The pamphlet contains a great deal of interesting informa- 
tion in regard to other features of the work and will be 
found to be valuable as a means of ready reference to data 
to which engineers will frequently desire to turn. The 
opening chajiter describes the course of the canal, and the 
necessary works for controlling the Desplaines river, 
which re(iuired nineteen miles of levee, and an amount of 
excavation which brought the total cost of this river di- 
version to over $1,000,000. The necessity for the use of 
channeling machines for forming the side walls of the 
main channel through the solid rock sections was ex- 
plained, and this chapter also includes a map of the sani- 
tary district of Chicago. The second chapter gives a brief 
outline of the estimated cost of the work, and it is stated 
that the ambitious part taken by the Inger.soll-Sargeant 
machinery justified the publication of this volume. It 
illustrates the progress J that is being made on the 
work, and incidentally includes some typical illus- 
trations of this machinery in operation. The latest 
iummary of ^these machines in use on the canal 
is given as^foUows ; 34 IngersoU-Sargeant channel- 


ers; 129 rock drills, and 7 air compressors, making in 
all 170 machines of the Ingersoll-Sargeant make. There i: fe 
one of these compressor plants on each of sections 1, 8, 5 
and 15 and two each on sections 11 and 14. The number of* 
steam shovels, locomotives and other machines is given in > 
a table. A chapter is devoted to the ingenious contriv- 
ances which the contractors were driven to devise and em- 
ploy on account of the low figures at which the work was 
taken, and which constituted entii-ely new departures in 
handling both rock and earth. Considerable space is given 
to the work done by compressed air which in some cases is 
transmitted through pipes two miles in length for distri- 
bution to the i*ock drills, and drainage pumps. The tail- 
tower platforms of the cableway plants are moved by com- 
pressed air, and it is stated that the experience of these 
contractors has led to the adoption of the Ingersoll-Sar- 
geant machinery by Mr. J. B. McDonald, contractor for 
the Jerome Park reservoir in New York. Also 200 rock 
drills are in operation, together with nine air compressors 
supplied by this company, at the Anaconda mine in Mon- 
tana. 

This canal work is unquestionably the largest job of 
channeling yet undertaken, and it is natural to expect to 
see a number of illustrations of these machines in use. 
Several pages of records are included which are highly 
creditable to this company, and under the headings of in- 
teresting notes, the machinery and force employed, and 
contractors' prices, cost of ojicrating channelers and wages 
paid on the canal, a great deal of information is given 
which by being presented in convenient form will be useful 
to engineers and contractors. The pamphlet is neat in ap- 
pearance, and the illustrations are excellent half tone re- 
productions from photographs. It is from the press of 
Andrew H. Kellogg, Pearl street, New York. 


PATENTS ON RAILWAY APPLIANCES. 

[The following list of patents granted for inventions relative 
to railroad appli.inces for the w(H?k ending February 4, is re- 
p(^rted especially for the RiUlway Riwiew, by Chas. L. Siurte- 
vant, patent attorney, Washington, D. C., from whom printed 
copies can be obtained for 15 cents each.] 

Amies, Joseph H., Philadelphia, Pa., manufacturing com- 
position railway ties, etc., 553,821. 

Baringer, Joseph. Akron, O., track cleaner, 553,823. 
Bradenburg, Win. H., and F. H. Chilton, New York, car 
coupling, 553,835. 

Dean, Francis M., Huron, S. D., track sander, 554,056. 

Erb, Paris, Lancaster, Pa., car brake, 554,113. 

Grigware, Edward N., assignor to himself, H. A. Weiberg, 
J. R. and F. R. Poss, Caseville, Mich., railway frog, 
554,120. 

Jewell, Frank, assignor of one-half to G. F. Burns, Ba- 
tavia, N. Y., Railway switch, 554,026. 

Matthews, lYederick, New York, switch for railways, 
553,995. 

McCord, Alvin C. and D. W., Chicago, 111., dust guard for 
car axle boxes, 554,070. 

McElroy, James F.. assignor to Consolidated Car Heating 
Co., Albany, N. Y., automatic switch, 554,080. 

Meyers, Frank H., Philadelphia, Pa., car door fastening, 
554,133. 

Mulligan, John J., Vicksburg. Mi.ss., car door, 554,078. 

Park, Harvey S., Chicago, 111., fluid pressure brake, 554,086. 
Price, Charles B., Pittsburgh, Pa., Frogless switch,. 553, 934. 
Rich, Abraham L., Pittsburgh. Pa,, system for supplying 
water to locomotives, 553,967. 

Robinson, Wm., Boston, Mass., car brake, 553,871. 
liobinson, Wm. M., Dilliner, assignor of one-third to J. E. 

Minor, Mapletown, Pa., car coupling, 554,201. 

Scott, James E., Louisville, Ky., car coupling, 554,146. 
Sessions, Henry H., assignor to Pullman’s Palace Car Co., 
Chicago, 111., car platform buffer, 554,007. 

Smith, Orison M., assignor of one-half to H. Bridgeman 
and N. F. Russell, Duluth, Minn., automatic gripping de- 
vice for inclined railways, 553,942. 

Taylor, John D., Chillicothe, O., apparatus for railway 
signaling and switching, 554,097. 

Whitestone, James, London, Eng., securing rails to me- 
tallic sleepers, 554,014. 

Whitlow, Charles, Washington, D. C., car window venti- 
lator, 554,160. 

Whitney, Walter S., Glens Falls, N. Y., car brake, 553,973. 
Wolhaupter, Benjamin, and W. S. Jones, Chicago, 111., 
power brake for railway cars, 553,883. 


PERSONAL. 

Mr. L. M Sell wan has been elected a director of the 
Lake Erie & Western Railroad in place of Nelson Robin- 
son, resigned. 

Mr. W. W. Daniel, general freight agent of the Colum- 
bus. Sandusky & Hocking, has resigned. His successor is 
not known at present. 

Mr. Wm. D. McAllister has been appointed general 
agent of the San Antonio & Aransas Pass Co., with head- 
quarters at Denver, Col. 

Mr. L. S. Rose, division roadmaster of the northern di- 
vision of the Central Vermont Railroad has resigned th«it 
position to enter other business. 

A. D. Ward has been appointed purchasing agent of 
Chicago Great Western, with headquartera at St. Paul, 
e Mr. John Warwick resigned. 

Mr. E. P. Hannaford,who for thirty years has been chief 
engineer of the Grand Trunk, retired February 1. He was 
succeeded by Mr. Joseph Hobson of Hamilton. 

Mr. Charles Kennedy, formerly representative of the 
Rock Island at Portland, has been appointed general East- 
ern passenger agent of the Rock Island at New York. 

Mr. C. M. Lawler, general manager of the Philadelphia, 
Reading & New England road, has re.signed, and General 
Passenger and Freight Agent N. J. Martin has been ap- 
pointed to succeed him. 

Mr. M. V. Meredith of Saginaw was on February 1 in- 
stalled as general manager of the South Haven & Eastern 
Railway. It is said that this road has been practically 
boycotted for months past by reason of its poor passenger 
service, and the first act of the incoming official will be to 
present to the bondholders an estimate of the sum neces- 
sary to put the line into fii’st-class condition. 


Mr. E. S. Andrews is appointed traveling passenger 
agent of the Chicago & Northwestern Railway, with 
headquarters at ^o. 1648 Lawrence street, Denver, Col., 
vice Mr. C. G. Burkhardt, resigned. 

It is officially announced that Mr. R. L. Porter has been 
appointed auditor of ticket accounts of the Chicago, Bur- 
lington & Quincy road, succeeding Mr. L. N. Hopkins, who 
has been transferred to other duties. 

Mr. Thomas McKune,whohas been an employe of the Le- 
high Valley Railroad for 15 years, has been selected as 
roadmaster of the Wyoming Valley division to succeed 
Mr. Morrison, who recently resigned. 

Mr. J. S. Stephenson, general superintendent of the 
Grand Trunk Railroad, has severed his connection with 
that road. His successor has not yet been appointed, but 
report says it is to be a Cleveland man. 

Mr.G.L.Lansing, secretary and comptroller of the South- 
ern Pacific Co. died at San Fracisco, Cal., on Feb. 4, after 
an illness of several months. He had been connected 
with the railroad company for many years. 

Mr. Adolphe D. Caron, only son of the postmaster gen- 
eral of Canada, has left for England to assume the duties 
of jirivate secretary to Mr. L. J. Seargeant, resident 
Canadian director in London of the Grand Trunk Railway. 

On Feb. 1 Mr. L. J. Seargeant sailed on the Campania to 
assume his duties in London as advisory member of the 
board of directors of the Grand Trunk Railway of Canada. 
He was formerly general manager of the Grand Trunk. 

Mr. E. Schryver, who for several months has been di- 
vision freight agent for Alabama Great Southern has re- 
signed that position to become assistant general freight 
agent of the Cincinnati Southern with headquarters at 
Chattanooga. 

Mr. D. W. Aldridge has been appointed traveling pas- 
senger agent of the Chicago & Northwestern Railway 
Company with headquarters at No. 127 the Arcade, Cleve- 
land, O., vice Mr. F. M. Snavely, promoted. This appoint- 
ment was effective February 1. 

Mr. G. M. Bosworth, freight traffic manager of the Cana- 
dian Pacific Railway, has issued a circular announcing 
that Mr. E. Tiffin is appointed general freight agent of 
Ontario division lines, with office at Toronto, Ont., in place 
of Mr. J. N. Sutherland, transferred. 

On the last day of December the “ Maple Leaf’s” (Chi 
cago Great Western) new city ticket office at No. 7 W. 
Ninth street, Kansas City, Mo., was opened with Mr. 
George W. Lincoln, their Kansas City traveling passenger 
agent, in charge, and Mr. C. J. Weaver, as.sistant ticket 
agent. 

Mr. V. E. McBee has been appointed general superin- 
tendent of the railroads comprising the Seaboard Air Line, 
with headquarters at Portsmouth, Va. Mr. Edmund 
Berkeley has been appointed superintendent of the third 
division of the Seaboard Air Line, with headquarters at 
Atlanta, Ga. 

Mr. John Harlan of Bowling Green, .Ky., stock claim 
agent of the Louisville & Nashville Railroad, has been 
made chief of detectives ’of that road. He succeeds Mr. 
C. N. Warner, who goes to St. Louis to accept a position 
in the railway business there. Mr. Harlan took charge of 
his office February 1. 

Mr. Clinton W. Sells has been appointed manager of the 
Pike’s Peak Cog road. President H. S. Cable, who has 
been acting as manager of the road since . it oiiened, was 
recently elected president of one of the branch roads of 
the Rock Island system and was compelled to leave the 
active management to Mr. Sells. 

Mr. Newton E. Alexander, for the past six j^ears general 
yardmaster of the Pittsburgh & Western from Girard to 
Hasleton, has resigned, having been offered a more lucrative 
position with Calvin S. Brice on the Lake Erie & Western. 
Mr. James E. Aiken, has been appointed to fill the vacancy 
and has entered upon his duties. 

Assistant General Manager Allen of the Missouri, Kan- 
sas & Texas, announces that, effective at once, the locomo- 
tive and car departments will be consolidated under the 
supervision of Mr. William O’Herin, with title of superin- 
tendent of machinery and equipment. The office of super- 
intendent car department is abolished. 

Ml’. C. A. Pratt, who for more than twenty-five years 
has been managing the eating houses on the Missouri Pa- 
cific-Iron Mountain lines will take charge of the catering 
department of the St. Louis Union Station, the proposition 
submitted by him having been accepted by the Terminal 
Board. The new arrangement will become effective 
March 1. 

Mr. F. H. Lord, general passenger and ticket agent of 
the Chicago Great Western, announces that Mr. J. N. 
Storr is apix)inted traveling passenger agent for this com- 
pany, with headquarters at No. 343 Broadway, New York. 
Mr. Storr’s territory will cover the state of New York ; 
also the Grand Trunk Railway from Prescott to Hamil- 
ton, Ontario. 

Mr. F. F. Whittekin, chief engineer of the Kishako- 
quillas Valley R., has also been appointed chief engineer 
and manager of the Ferro Carril de Antiogina, of the 
state railroads of Columbia. Mr. Whittekin retains his 
position on the Kishakoquillas Valley Railroad, but his in- 
terests in se\ eral roads will be looked after by an assist- 
ant whom he will leave in charge. 

Mr. R. G. Matthews, formerly general superintendent of 
the Buffalo, Rochester & Pittsburgh R., has retired from 
that position. The duties of the office will be discharged 
for the present by George E. Merchant, assistant to the 
prasident of the company. It is given as a reason for Mr. 
Matthews’ resignation that the directors of the road wish 
to cut down the expenses of the general superintendent’s 
office, and that hereafter the duties of that office will be 
assumed by the president’s assistant. 

The permanent boai'd of directors of the reorganized 
Erie Railroad, elected at a meeting held at New York on 
Pebi*uary 4, consists of C. H. Coster, J. J. Goodwin, A. S. 
Hewitt, John G. McCullough. D. O. Mills, Alexander F. 
Orr, ^Geo. H. Quintard, Samuel ‘Spencer, Francis L. 
Stason. Eben B'. Thomas, J. Lober Welsh and Samuel E. 
Williamson. There is one vacancy in the board. 
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A special notice has been issued by Mr. Geoi'ge F. Mc- 
Kay, division freight agent of the Lake Shore, appointing 
Mr. F. L. Talcott contracting agent of the company, with 
office at No. 221 Main street, Buffalo. Mr. Talcott will have 
charge of such duties as are assigned to him by Mr. J. F. 
Lane, agent at Buffalo, or the general office at Cleveland. 
This promotion comes to Mr. Lane? after a period of fif- 
teen years’ service to the Lake Shore. For a long time 
he was a clerk in the Louisiana-street freight office, and 
for the past four years has acted as rate clerk and solicit- 
ing agent. 

Mr. H. D. Badgley has been appointed assistant general 
passenger agent of the Chicago Great Western Railway 
with headquarters at Chicago. He is spoken of as a gen- 
tleman of unusual executive ability, and general passen- 
ger agent, Lord, expects to transfer a large portion of the 
w'ork to his shoulders. To accept this position Mr. 
Badgley gives up the position of New' England passenger 
agent of the Chicago, Burlington & Quincy, wdiich he has 
held for the last nine years. Prior to 1887 he was one of 
Burlington’s traveling passenger agents. The appoint- 
ment will be effective March 1. 

The following appointments and changes have been 
made on the Alabama Great Southern. Mr. A. G. Craig 
is appointed division freight agent, with office at Bir- 
mingham, Ala., vice Mr. E. Schryver, resigned. Mr. R. H. 
Jones is appointed soliciting agent wdth office at Mont- 
gomery, Ala., vi< e Mr. J. M. Wyly, resigned. Mr. W. C. 
Stephens is appointed soliciting agent, with office at 
Knoxville, Tenn., vice Mr. J. G. Cantrell, resigned. Ef- 
fective February 15, 1896, the positions of northwestern 
agent at Kansas City,* Mo., and of soliciting agent at New 
Orleans, La., August, Ga., Ocala, Fla., and Washington, 
D. C., are abolished. 

The following changes in the operating department of 
the Atchison, Topeka & Santa Fe Railw'ay have been an- 
nounced : H. N. Mudge, who heretofore was general sup- 
erintendent of the Eastern division, wdll also take care of 
the Western, Rio Grande and New Mexico divisions, with 
headquarters at Topeka, Kas. ; Charles Dyer, heretofore 
general superintendent of the Western division, has been 
made superintendent under Mr. Mudge *, T. H. Sears has 
been made train dispa t(*her, wdth headquarters at La Junta 
in place of H. J. Stanley. The Philadelphia agency has 
been abolished, aud f'reight Agent J. B. Derby trans- 
ferred to New York. The following agencies have been also 
abolished: Omaha, Quincy, Buffalo, Cleveland and Min- 
neapolis. 

New York papers say that in an interview' with Mr. W. 
J. Spicer, general manager of the Chicago & Grand Trunk 
road, he made the statement that he was officially in- 
formed only last Saturday that the board had decided to 
merge the position of general manager of all the Grand 
Trunk lines into the one office of general manager Jof the 
Grand Trunk Railw'ay, in Montreal. Arrangements are 
now in progress foi Mr. Spicer’s retirement from the posi- 
tion and duties which he had been charged with for the 
last 12 years, after a previous very long service as gen- 
eral superintendent of the Grand Trunk Railw'ay at Can- 
ada. In all, he has had somewhat mora than 40 years of 
continuous connection as a general officer, w'ith practically 
the same property. 

Mr. Edward H. Johnson, consulting engineer of the Chi- 
cago & Northwestei-n Railway, died suddenly of heart 
disease on Tuesday afternoon of this w'eek, on one of the 
company’s trains near Ravenswood,^where he lived. He 
appeared in his usual good health when he boarded the 
train at i\avenswood, but he had scarcely taken a seat in 
the car when he complained of a peculiar sensation about 
the heart. Five minutes later he was dead. Mr. Johnson 
was 70 years old. He came to'Chcago in'1872 from Coopers- 
town, N. Y. He was made chief engineer of the North- 
western road and held the position until 1887, when he re- 
signed, ow'ing to his advanced years. The company, how- 
ever, made him consulting engineer. The body was re- 
moved to Jordan’s undertaking establishment, from which 
it was sent to Rochester, N. Y., for the funeral and 
burial. 

Mr. C. H. McKnight, at present acting commissioner of 
the Central Traffic Association, has been appointed chief 
clerk of the joint Traffic Association, with headquarters in 
New’ York, and w'ill be the chief assistant to Commissioner 
Blanchard. Mr. McKnight came to Chicago with Com- 
missioner Blanchard In February, 1886, as his chief assist- 
ant and secretary. A year ago he was appointed commis- 
sioner of freight traffic of the Central Traffic Association, 
and upoi^Lhairman_Blanchard’s retiremmit a short time 
ago he was elected acting ^commissioner of the Central 
Traffic Association. He would undoubtedly have been 
elected commissioner of the new Central Freight Commit- 
tee, w'hich is to come into existence next April, had he re- 
fused the position offered him by the Joint Traffic Associa- 
tion, as his long experience with the affairs of the Central 
Traffic specially qualified him for the position. Mr. H. C. 
Smith, secretary of the Central Traffic Association, w'as 
on February 6 appointed acting commissioner in Mr. Mc- 
Knight’s place. 

A.ssistant General Freight Agent C. A. Baniard, of the 
Cleveland, Akron & Columbus, has tendered his resigna- 
tion, effective February 15, to accept a similar traffic posi- 
tion w ith the Ohio Southern. In accepting this new^ posi- 
tion Mr. Barnard will reassume official relationship with 
Mr. Brockenbrough, formerly traffic manager of the Cleve- 
land, Akron & Columbus. He w'ill look after the coal 
traffic of the property, and until May 1 w'ill be located in 
the coal district, with office at Jackson, Ohio. After that 
date his office w ill be at Springfield. The jurisdiction of 
Mr. Barnard, like that of Mr. Brockenbrough, will extend 
over the Lime Northern, now' pushsng its w'ay rapidly 
from Lima tow ards Toledo. Mr. Barnard resigned a position 
as freight agent of the Big Four at Cincinnati in July, 1894, 
to accept his ])resent position w'ith the Cleveland, Akron & 
Coumbus.His previous railroad experience had been in the 
service of the old Ohio & Mississippi and the Big Four at 
Cincinnati, and he won his laurels as freight man in that 
city in the midst of lively competition. 

Mr. 'Oscar Q. Murray, w'ho has resigned his position as 
second vice president of the Big Four road, in charge of 


AY REVIEW 


traffic, to become operating president of the Baltimore & 
Ohio, will have no successor on the Big Four. The office 
he had will be abolished, and its duties divided be- 
tween General Freight Agent Cost and Passen- 
ger Traffic Manager McCormick, both of whom will 
report direct to President Ingalls. As to the representa- 
tion on the Board of Joint Traffic Managers, it is not yet 
known who will succeed Mr. Murray. The new' general 
manager of the Baltimore & Ohio has risen from the ranks 
in the service, beginning raihvay work in 1872 as a ticket 
agent on the Galveston, Houston & Henderson line at Gal- 
veston, Tex. In the service of that road he rose finally to 
be general passenger agent. He has also occupied various 
positions of importance w'ith the Gulf, Colorado & Santa 
Fe, the Missouri Pacific, the Texas & Pacific and lastly 
with the Big Four. The salary of the new' office of Mi\ 
Murray is said to be $30,000. 

Mr. William M. Sage, since 1888 freight traffic manager 
of the Chicago, Rock Island & Pacific road, died on Feb- 
ruary 6, at his home on Fortieth street in this city. He 
went to his office as usual on Wednesday morning, but in 
the afternoon was stricken with peralysis and lingered 
until Thursday evening at 7 o’clock, w'hen he died. Mr. 
Sage was a Scotchman by birth, and at the age of 12 he 
left his home for Canada, and on reaching that country 
made his way to Toronto, w'here he succeeded in obtain- 
ing employment in a clerical capacity. He subsequently 
became manager of a bank in the chief city of Ontario 
and held that position for a number of years. Then he de- 
cided on coming to the states. He moved to Milwaukee 
and became bookkeeper in a mercantile establishment. 
During the war he attached himself to the quartermas- 
ter’s department in Chicago and served there during the 
years 1865 and 1866. He was one of the oldest and most 
widely know'n railroad men in Chicago. His career as a 
railroad man was spent w'ith the Rock Island and extends 
over a period of twenty-nine years. It might be said he 
had grow n up w'ith the Rock Island system, as on May 1, 
1867, he secured a clerical position in the freight depart- 
ment of that i*oad and was shortly after promoted to be 
assistant general freight agent. On January 1, 1878, he 
was promoted to be general freight agent, and on March 
1, 1888, became freight traffic manager. He was univers- 
ally admitted to be one of the ablest traffic men in the 
country. 


RAILWAY NEWS. 


Cincinnati, New Orleans & Texas Pacific.— It is now' 
thought probable that the Southern railway w'ill have full 
control of the Cincinnati, New' Orleans & Texas Pacific in 
a very short time, and certain movements of prominent 
railw'ay officials in the past w'eek w'ere cited as an indica- 
tion of an appraaching change. Last w'eek in Washington 
it was stated that Mr. Spencer was very desirous of get- 
ting absolute control of the Cincinnati Southern, and that 
negotiations to that end w'ere pending. It will be remem- 
bered that W'hen the Taylor-Shoemaker syndicate secured 
control of a half interest in the Cincinnati Southern it was 
predicted that the deal was one for speculation only, and 
that sooner or later Spencer w ould get the line. 

Columbus, Hocking Valley & Toledo. — An official circular 
announces that this company will extend its train service, 
both passenger and freight, over the Wellston & Jackson 
Belt Railw'ay to Jackson, Ohio, taking effect February 10, 
1896. This branch has been constructed from McArthur 
Junction, O., through the Wellston and to the Jackson 
coal fields, a total length of 18 miles, the road when com- 
pleted to be operated both by electric and steam pow'er. 

Florence Northern. The Chattanooga Times says: 
“ There is now’ more than a probability of the sale of the 
Florence Northern R. The road was projected to run from 
Florence, Ala., to Linden, Tenn., where it w'ould connect 
with the Tennessee Midland. At Florence it would con- 
nect W'ith the Memphis & Charleston and the Columbia 
branch of the Louisville & Nashville. It seems to be defi- 
nitely arranged that the Southern is to get the Memphis 
& Charleston, and if this is the case the Florence 
Northern w’ould make a good feeder, against the in- 
terests of the Louisville & Nashville, which reaches the 
territory from the north. The Florence Northern has 
been graded along the valley of Cypress creek into But- 
ler’s valley, a distance of about 25 miles. There the w'ork 
ceased after several substantial structures had been built. 
I'he ties and rails are not laid, but the road-bed could be 
put into condition to receive them at a small cost. Neely, 
Smith & Co., of Chattanooga, were the contractors who 
built the road and subsequently bought it to satisfy their 
claims. At Embrey’s, on the line of the road, about 8 
miles from Florence, is a cotton mill doing most excel- 
lent business, and in the valley and hills are ore beds and 
deposits of stone of various grades for building or flux- 
ing purposes. A few miles ahead of the road is the great 
Allen’s creek ore fields, and the possibilities of the dis- 
covery of apatite or phosphate of lime are apparent in 
many sections. If the so-called period of depression had 
not come when it did this road would certainly have been 
in operation long ago.” 

Florida & East Coast. — The extension which is being built 
to the Florida & East Coast road has been finished to 
Cypress Creek, 35 miles south. Captain William Varne- 
doe, contractor for the grading of the eight miles south of 
New' river, has finished his work, and returned to Palm 
Beach. He reports the work progressing rapidly. Con- 
tractor Jenkins, who is finishing the grading into Miami, 
will finish in a week or two. Captain E. L. Anderson is 
laying the track very rapidly. All of the sub-contractors 
have finished, and the work now' being done is by the gen- 
eral railroad contractors. 

Fort Worth & Denver City. — The reorganization commit- 
tee of the Fort Worth & Denver City road, the plan for 
which has already been voted in these columns, reports 
that over three-quarters of the bonds have been dei)Osited 
and informs bondholders who have not yet subscribed to 
the plan that bonds must be deposited before Feb. 1, or 
they will be subject to the penalties the committee w'ill 
then impose. Under the mortgage, bonds not deposited 
will not be entitled to any interest for five years, and will 
also be deprived of the bonus paid on each bond of $275 in 
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preferential dividend stock. The company, it is said, has 
decided to extend its line to Aransas Pass. The proposed 
extension will be from Fort Worth to Palestine, thence to 
Kirbyville, the northern terminus of the Gulf, Beaumont 
& Kansas City. The extension will pass through a coun- 
try virtually without railroad facilities. 


Georgia Midland.— On Feb. 1 the Georgia Midland road 
W'as sold at Columbus, Ga., to the bondWders, there be- 
ing but one bid. The sale took place at 12 o’clock at the 
depot, as had been advertised, and was conducted by Mas- 
ter Commissioner J. W. Murphy. Mr. R. A. Lancaster 
representing the bondholders, made the bid, and as there 
were no buyers, the property w'as knocked dow'n to him at 
$500,000. It was stated that so far no definite plan of reor- 
ganization had been settled upon, and it is not probable 
that any active steps will be taken until the sale is ratified 
by the United States court, which w'ill be during the pre.s- 
ent W'eek. Afterwards a complete reorganization w'ill be 
begun and the road extended, probably, to Atlanta. Under 
the charter they have the right to extend it to Atlanta, 
or to Athens, but the foraier course is said to be in view'. 
A survey of the extension from McDonough to Atlanta has 
already been made. 

Gulf & Interstate.— Ti’acklaying on the Gulf & Interstate 
was resumed on Jan. 18 on the 12 mile section betw'een the 
ends of track now built out of Boliver Point and Beau- 
mont. This section will complete 70 miles of road. Early 
last year a bonus was voted by the tow’ii of Beaumont if 
the road betw'een Galveston and that tow’n w'as completed 
before Jan. 1. The time has been several times extended, 
finally to Jan. 30, but as this time is again passed, the road 
may not earn the subscription. 

Kansas City, Pittsburgh & Gulf.— Mr. Bernard Corrigan, 
of Kansas City, one of the wealthiest contractors in this 
country, has secured the first fifty miles of construction of 
the Kansas City, Pittsburgh & Gulf road. He has three 
train loads of outfit wrhich left Kansas City last week for 
Shreveport. The 25 miles south of Corrigan’s 50-mile 
contract have been let to M. Tausey and R. M. Quigley & 
Co., of St. Louis, w'ho had a contract on the road north of 
Shreveport. Their southward contract is in Sabine par- 
ish. George Signor, of Sodus, tie contractor, has secured 
the contract to furnish ties for 200 miles of the road. Mr. 
G. Knoble, resident engineer from Texarkana is quoted as 
saying that in about 60 days the road will be operated from 
Texarkana. 


Little Rock & Memphis.— The sale of the Little Rock & 
Memphis road w'hich has been advertised to be sold on 
January 22, was at that time again postponed for four 
weeks, this being the third jiostponment. The opinion in 
Arkansas is that the rea,son why the sale w'as postponed is 
that the bondholders requested it, and that within another 
month they would be prepared to bid it in for themselves. 
In that event the road w'ill be extended on the south side 
of the Arkansas river and eventually become a competing 
line to the Goulds’ interest in Arkansas. 

Mobile & Girard.— The directors of the Mobile & Girard 
have filed a claim for $22,722 against the receivers of the 
Central of Georgia, which they claim as rental on the road 
from June 1, 1892, to August 12, 1893, when the receivers 
under the order of court offered to transfer the property 
to the president and board of directors provided they did 
not wish the receivers to continue to operate it and pay as 
rental only w'hat w'as made as net earnings. There is also 
a claim for $45,500 as interest on the outstanding bonds of 
the company for that time, these claims being made under 
the agreement w'hich existed between the Mobile & 
Girard and the Central of Georgia when it w'as operated 
by the latter. In March, 1893, how'ever, the Mobile & 
Girard was placed in the hands of Receivers Comer and 
Hayes under a separate bill in the Alabama courts. The 
receivers have no funds for the payment of the claims. A 
movement has been started in Brewton, Ala., to have the 
road extepded from its present terminus, Seabright, .south 
to Brewton, aud the promoters of the plan believe that 
they will be successful. The original charter of the rail- 
road provided that it .should intersect the Alabama & 
Florida, now' the Mobile Montgomery road, at or near 
the place at w’hich the town of Brew'ton has been built up. 

Montgomery, Tuscaloosa & Memphis.— The Montgomery, 
Tuscaloosa & Memphis Railroad was sold on Feb. 3 by the 
register in chancery, and w'as bid in at $300,000 by Colone 1 
H. C. Tompkins for the bondholders. There are outstand- 
ing $869,000 in bonds. From Montgomery to Tuscaloosa is 
105 miles, and the greater portion of the w'ay the road is 
graded but no track has been laid. At Columbus, 
Miss., 55 miles further, it would make connection with the 
Ohio & Mississippi. Bonds have been issued to the amount 
of $860,000. 

St. Joseph & Grand Island. — An order was received on 
Jan. 30 at St. Joseph. Mo., by Federal Commissioner Pol- 
lock, from Judge Sanborn of the eighth federal district to 
the effect that the order of foreclosure and sale of the St. 
Joseph & Grand Island Railway w'as amended so that the 
upset price of the road may be $3,(KM),000 instead of $4.(K)0,- 
000, as was at first decreed. The date for the sale of the 
road has not yet been fixed. The bidder must deposit 
$100,000 cash as a guarantee. 


NEW ROADS AND PROJECTS. 

Arkansas.— A preliminary survey is being made for the 
Sunnyside, Hamburg & Western road, from Sunny side to 
Hamburg, a distance of 50 miles. The road w'hich will be 
owned by Mr. Austin Corbin, the New York capitalist, 
will be built principally by Italian colonists recently re- 
cently lociited at Sunnvside. It is said that a subsidy of 
30,000 acres of land has been pledged by citizens of Chi- 
cot and Ashley counties to secure the road, which is to be 
in operation w'ithin tw’elve months. The road w'ill open 
up a valuable agricultural and timber country. 

Canada. —A company has been incorjxu’ated under the 
name of Restigouche & Victoria Colonization Co. to build a 
railroad from Campbellton on the bay of Chaleurs south- 
ward to Van Buren and St.John Rivor,about 106 miles.The 
president of the road is F. R. Bosselly, Toronto ; secre- 
tary, H. C. Seem'd, Toronto; treasurer, George de Mets 
New York, The manager is E. A. Charters, of Sus^’ 
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N. B. The proposed line lies through a fertile country 
heavily timbered with spruce, cedar and other hard woods. 

Colotado. — Articles of incorporation have been filed in Col- 
orado for the California Eastern. The object of this com- 
pany and the California & Salt Lake which has been in- 
corporated in Californiai s said to be to extend the Ne'^ada 
Southern road from Manvel, Cal., to Milford, Utah, about 
250 miles. A number of years ago the Union Pacific graded 
a line from Milford, Utah, southwest to Pioche, Nevada 
110 miles, but the few miles of track which were laid were, 
subsequently torn up. It is said to be the intention of the 
new company to use this old grade and build to a connec- 
sion with the Umon Pacific system at Milford. The in- 
corporators are R. W. Woodbury, Earl M. Cranston. W. 
N. Byers and Earl B. Coe. 

The final surveys for the Florence Southern road have 
been completed and two-thirds of the right of way has been 
secured. It is now announced that construction will be- 
gin March 1 on this road from Florence to Silver Cliff, 
Col., s5.3. The president of the new road is Mr. W. E. 
Johnson and Mr. R. L. Kelly is chief engineer, both of 
Florence, Col. 

Florida.— Work on the Tallahassee Southeastern, which 
is projected to run from Tallahassee to Old Town, on the 
Suawanee river, is to begin this month, according to re- 
ports from that part of the country. The road, which is 
to Ix' 101 miles in length, was begun under the name of 
Florida, Georgia & Western, and in 1892 63^ miles of track 
were laid from Tallahassee southeast and 35 miles graded 
from Lake Como to Ancilla. The line is surveyed from 
Ancilla to Old Town. The president of the company is Mr. 
Edward Lewis of Tallahassee, and it is said that the com- 
pany will do the construction w’ork with its own forces. 

According to recent advices from Florida the steam 
yacht May has for the past three months been under char- 
ter with a party of civil engineers from Philadelphia, 
whose mission was to see if a railroad could be built from 
the mainland of Florida to Key We»t, using the keys along 
the coast from Key Largo to the key upon which Key West 
is built. No report has as yet been rendered. 

Illinois.— On Jan. 31 articles of incorporation were filed 
with the secretary of state at Springfield for the Chicago 
& Southern Illinois R. Co. It is proposed to build and oper- 
ate a road from St. Elmo, on the Vandalia Line, in a 
northerly direction through the counties of Fayette, Shelby 
and Moultrie' to a point near Hampton, on the Peoria, De- 
catur & Evansville. The survey has just been started, and 
it is expected to begin active construction work in 3t) days. 
The chief engineer is N. R. Olcott, who has been chief en- 
gineer of the Chicago, Paducah <& Memj)his and other 
roads built in Illinois in the last few years. The incorpor- 
ators are A. W. Hubbai'd and M. S. Cartter of St. Louis; 

N. R. Olcott, M. H. Luff and John W. Griswold, of East 
St. Ix)uis. The capital stock is |s500,lKX). 

The directors of the proiwsed Peoria, Lacon & Northern 
have decided to make another survey from Peoria, 111., to 
La Salle. The company was organized a few weeks ago 
for the purpose of building a railroad from Peoria to 
Spring Valley, about 50 miles, but the preliminary surveys 
have been hindered by fioods. 

Indiana.— An electric line, 103 miles in length, and which 
is said to be the longest electric road in the country, is 
projected through Northera Indiana, originating at Celina, 

O. It is planned to build northwestwardly through Ge- 
neva, Montpelier, Warren, Lincolnville, Wabash, Roann, 
to Rochester. It is the intention of the builders, a wealthy 
syndicate, to handle both freight and passengers at ex- 
tremely low’ rates, and the line will be laid w’ith 70-lb. 
steel rails and finely equipped. Mr. Charles Everett of 
Port Wayne represents the syndicate, and at a recent 
meeting w’ith the Wabash businees men, said that a sub- 
sidy of $70,000 would be asked from that county. The cap- 
italists w’ill put a million and half in the property, and4t 
is hoped to have the road in operation in one year. 

Iowa.— The Rock Island, Muscatine & South w^estem R. 
Co., which w’as recently incorporated, is now making a 
survey for the projected line, under the direction of Mr. 
John C. Kille of Rock Island. The road will be about 25 
miles long and is to be built for the purpose of developing 
valuable fields of coal and potter’s clay along the line. 

Michigan. —It is stated at Champion, Mich., that a sur- 
veying party is running lines for an extension of the St. 
Paul road from Champion to Ishi^eming, which will be 
built early in the spring. Immediately after completing 
the survey, this road’s engineers w’ill bepn surveying a 
line from Champion to Calumet. Whether a line will be 
finally built to Calumet fi’om Ontonagon, or from Cham- 
pion, w ill depend largely on the result of the coming sur- 
vey. but the line to the copper districts will, without 
doubt, be built in the spring. 

The Lake Superior & Ishpeming R., which 
is to conneco Ishpeming with Mirquette — a distance of 19 
miles — has now a force of about 700 men at work on con- 
struction. The surveys were completed some time ago, 
and the contractors, Winston Brothers, of Minneapolis, 
began work in November. The bridge over Dead River 
will be 300 ft. long. 

Ohio.— On January 29 the stockholders of the Cleveland 
& Southwestern R. Co. met in Bucyrus and elected direct- 
tors as follows: Thomas Beer, Wm. C. Beer, of New York 
City, Shannon Clements, Smith W. Bennett, and W. A. 
Blicke. After the transaction of other business of a pri- 
vate nature the meeting adjourned. The directors then 
held a meeting and elected ofiftcers w’ith the following re- 
sult: President, Thomas Beer; vice president, W. C. 
Beer, of New’ York ; secretary, Robert Beer ; treasurer, 
W. A. Blicke. The gentlemen interested in the project 
feel very confident of the building of the road and that it 
w’ill pass through Bucyrus. They are satisfied that the 
propo.sed route is one that can well sustain a paying prop- 
erty, and that this can be so readily demonstrated as to 
render the securing of the capital to build and etiuip the 
road an easy matter. To Bucyrus the new road would 
mean easy access to all parts of the county, a direct route 
to Cleveland, and an outlet to the southwest. It is gener- 
ally understood that an old established road is behind this 
scheme. 

The Central Ohio & Pennsylvania R. Co. was incor- 
porated in Ohio on January 14, to buUd a railroad from 
Wan'en, Ohio, to the Pennsylvania state line. The incor- 
porators are Robert J. Hamilton, Prank S. Darley, John 


A. Moof, Joseph B. Turner and Thomas C Willard. The 
headquarters of the company will be at Cleveland, and the 
capital stock is $50,000. 

The Cincinnati^ Hillsboro & Western road, w’hich is pro- 
jected to run from Cincinnati to Wellston, will be about 
109 miles in length. The road is completed from Wellston 
to Jackson, and the line w’as graded many years ago from 
Milford to Fayetteville, 22 miles. It is also graded in sec- 
tions from Hillsboro to Jackson, 70 miles. The road w’ill 
form an air line fix)m the great coal and iron fields of south- 
ern Ohio to Cincinnati, passing through rich forests and 
fine quarries of red and w’hite sandstone east of Hillsboix). 
Ofticers have not yet been elected, but it is expected that 
a permanent organization will soon be effected and the 
company will be ready to negotiate with capitalists or con- 
struction companies. 

Oklahoma. — Last week ground w’as broken at Tecumseh 
for the construction of the St. Louis, Oklahoma & Texas 
Air Line Railway, to be constructed at once from Tecum- 
seh to Sapulpa, I. T., to connect with the Frisco. Later it 
is the intention of the company to continue the line from 
Tecumseh to Purcell and on southwest into Texas. 

South Carolina. -It is said that w'ork will soon begin on 
the Spartanburg & Henrietta I'oad, as the surveys have 
already been made. It seems that in 1882 the city of Spar- 
tainburg voted $25,000 tow ard the project, and two years 
later Spartanburg tow’nship, of Spartanburg county, S. 
C., also voted $25,000 additional. This gives the new road 
$50,000 to start with. 

It is said that there are several important bills in the 
nature of new railway construction, now’ before the South 
Carolina legislature. Among the roads in that state which 
it is proiK)sed to build is one through the cotton mill dis- 
trict. The many mills in the locality of Clifton Mills, Pa- 
colet, Spartanburg and other places adjacent complain of 
the inadecjuate shipping facilities. The freight business of 
the mills in that locality alone amounts to over $500,000 an- 
nually, and it is proposed to build a new road to permeate 
that section and connect with the Seaboard Air Line and 
Ohio River & Charleston systems. 

It is now stated that all arrangements are completed for 
the extension of the Carolina Midland I'oad to Greenwood, 
a distance of 60 miles, and the new company will be known 
as the Greenwood, Anderson & Western. 

South Dakota. — Reports from Rapid City, South Dakota, 
state that bonds have been sold to complete the first 32 
miles of the Dakota, Wyoming & Missouri River road, 
from Rapid City wrest. Most of the grading is finished 
and several miles of track have been laid. The road is 
projected to the Scull creek coal fields in Wyoming, 87 
miles from Rapid City. 

Texas. — Mr. A. A. Chapman, in charge of the construc- 
tion of the Denison & Northern R. from Denison to the 
Choctaw coal fields, has reported that all arrangements 
for the building of the line are completed, and says it will 
penetrate one of the finest sections of that country and 
open up to settlement and development one of the best 
parts of the territory. Other reports from that territory 
state that the receiver of the road is fast paying off claims 
against that company and that preparations are on foot 
for resuming the work of construction. 


INDUSTRIAL NOTES. 

Bridges. 

—It is stated that the Philadelphia, Wilmington & Bal- 
timore has concluded to rebuild the Media (Pa.) bridge, 
making it of sufficient width to accommodate double 
tracks. This bridge is 104 feet in hight. 

—The contract for the three bridges to be built near 
Hallettsville, Texas, has been aw’arded to the Penn Bridge 
Co. of Beaver Falls. 

—The city council of Cumberland, Md., has appointed 
a committee to investigate the advisability of erecting a 
bridge over the West Virginia Central Raili'oad tracks in 
that city. Address the mayor. 

—It is reported that tw’o spans of a new bridge over the 
Maumee river, about eight miles from Toledo, have been 
injured by ice, causing a damage of at least $50,000. 

—It is stated that the Grand Rapids, Mich., council has 
directed the board of public works to make an estimate of 
the cost for an iron bridge over 400 feet long across the 
Grand river at Butterworth avenue. 

—At the spring election in Peoria, 111., it is stated that 
the question of reconstructing a bridge over the Illinois 
river, at a cost of $100,000, will be voted upon. 

—It is stated that the managers of the Iowa & Nebraska 
Pontoon Bridge Co. at Sioux City, Iowa, have been noti- 
fied by the secretary of w’ar that, as the new Pacific Short 
Line Bridge has been thrown open to the public, the pon- 
toon bridge must be removed within twelve months. The 
pontoon managers think that by cutting rates they can 
compete successfully with the Short Line, and are talking 
of organizing a company to put in a low wagon bridge, for 
which a charter was gi’anted by congress a year ago. The 
estimated cost of such a structure is $500,000. 

—It is announced that the plans for the bridge across 
the Ohio River at East Liverpool, Ohio, have been 
changed. Instead of abutments at each end, the spans 
W’ill extend the entire length, increasing the bridge proper 
150 ft. and adding $50,000 to the cost. The bridge as planned 
now will be all steel. The company took possession of 
the property bought for approaches Feb. 1, when the con- 
struction gangs began work. John Shrader of Pitts- 
burgh, Pa., was recently awarded the contract at $225,000 
for cons :ructing the structure. 

—Bids will probably be asked in February for the super- 
structure at Minneapolis, Minn., of a bridge 435>^ ft. long, 
consisting of five plate girder spans and one 123 ft. truss ; 
42 ft. roadway and two 6 ft. walks; iron fioor and cedar 
block pavement. The substructure has just been com- 
pleted. 

— Articles of incorporation have been filed for the Los 
Angelas Bridge Co., the capital stock being $10,000. The 
directors are: D. W. C. Sawyer, B. J. Arthur, R. A. 
Sawyer, K. L. Arthur and J. B. Spence, all of Monrovia, 
Cal. 


—The Youngstown Bridge Co. has established a New 
York office in charge of Henry A. LaChicotte,M. Am. Soa 
C. E., and for the present will occupy offices at 136 Liberty 
street. The company also has a Baltimore, Md., office at 
406 Water street, in charge of H. Ashton Ramsey, M. Am. 
Soc. M. E. Its southeni office at 421 Jackson Building, 
Nashville, Tenn., is in charge of H. T. Sinnott, and its 
Fort Worth, Tex., office is in charge of L. S. Leversedge. 
Its w’estern office at Keokuk, la., formerly in charge of 
James B. Diver, w’as discontinued some months ago. 

— The Lafayette (Ind.) Bridge Co. has been aw’arded the 
contract for the erection of a bridge at Green Bay, Wis. 
It is to be a 160 ft. steel draw span crossing the East river. 

—The Gillette- Herzog Mfg. Co. of Minneapolis, Minn., 
reports that it is busy in both bridge and building depart- 
ments, and among other contracts has closed the follow- 
ing: Cold storage building, 428x175 ft., for the Tamarack 
Mining Co. at Dollar Bay, Mich.,; three girder spans for 
the Duluth & Winnipeg Railw’ay at Duluth, Minn. ; three 
combination spans, each 112 ft. for the Minneapolis & St. 
Louis Railway at New Ulm, Minn. ; 145 ft. girder draw - 
bridge at Carrolton avenue. New Orleans, La. ; two 100 ft. 
combination highw’ay spans for towmship of Mason ville, 
Wis. ;150 ore chutes for the Dulut h& Winnipeg Ry., Duluth, 
Minn. ; sixteen coal pockets for the American Sugar Refin- 
ery Co., at New- Orleans, La. ; iron work for new postoffice 
building at Fort Worth, Tex., ; steel water tower at Sig- 
ouraoy, la. ; 244 ft. steel draw span over the Mississippi 
river at Aitkins, Minn. ; a steel dredge for Captain Barker 
of West Superior, Wis., and the iron work for the new’ 
court house at Le Sulur, Minn. Vice president and chief 
engineer, Fi'ank J* Llewellyn. 

— The county court of Winchester county, Va., has de- 
cided to erect an iron bridge across the Elk river, to be 86 
ft. and 10 ft. high. Address the county clerk. 

— Major C. E. L. B. Davis has submitted a report in 
favor of a bridge over the eastern branch at South Capitol 
street, Washington, D. C., estimated to cost $700,000. 

Buildings. 

— C. W. Stanton and associates have contracted for the 
erection of a grain elevator at Mobile, Ala., to be 56 ft. 
wide, 117 ft. long and 130 ft. high; engine and boiler-house 
about 30 X 40 ft., and a river conveyor will be attacned 600 
ft. long, W’ith capacity of delivering 10,000 bushels of grain 
per hour ; w’ill have electric light plant and every modern 
convenience; capacity of elevator to be 250,000 bushels, 
and its handling capacity 175,000 bushels in 24 hours. The 
contract has been let to A. Maritzen and E. Lee Heiden- 
rich, of Chicago. 

— C. B. Colby and P. R. Foley have bought the Dauphin 
(Pa.) Car Works, and w’ill spend about $50,000 in prepar- 
ing the plant for making bridges and architectural and 
structural iron. 

— The State Board of Transportation of Nebraska has 
oiTlered that the railroads entering Omaha shall, on May 
I, begin the erection of a Union Station. The Milwaukee 
and the Rock Island are, it is said, opposed to the plans 
submitted. 

—The Ohio River Railroad Company is building a shop 
108 X 80 ft. at Parkersburg, W. Va., for the repair and 
manufacture of passenger cars. A complete new’ appa- 
ratus for coal handling is also under w’ay at the same 
place. 

—The Erie Railroad Company is reported to have de- 
cided to build a new passenger station in Paterson, N. J., 
the plans for which have been prepared by Engineer 
George H. Blakely, Paterson. 

—The Ramapo Wheel & Foundry Co. is adding to its 
manufacturing plant a new machine shop 100x60 feet and a 
new’ blacksmith shop 160x60 feet. The old blacksmith shop 
W’ill be used for a setting-up shop, and the old machine 
shop will be used for storage purposes, etc. The new’ 
plant promises to be a most thoroughly modem and w’ell- 
equipped establishment. The company will do away with 
all separate engines for pow’er purposes and will derive its 
power from a central plant which is equipped with a large 
Westinghouse compound engine and two Westinghouse 
generators. From these generators will be derived the 
current for operating motors which will be used through- 
out the works. The planers will be equipped with indi- 
vidual motors as will the blowers. The smaller and lighter 
machinery will be operated in series with separate motors 
for each series. 

Cars and Locomotives. 

'Phe Baldwin Locomotive Works has contracted to 

build 32 additional locomotives to go to Russia. These 
engines are duplicates of the 20 ten-wheeled passenger en- 
gines lately shipped, but the tenders will have eight 
w’heels instead of six. These engines have Vauclain com- 
pound cylinders and will burn naphtha. 

—The Wason Car Manufacturing Co., of Springfield, 
Mass., besides having a large amount of steam car repair 
work,is building on its standard pattern of street cars at the 
rate of one per day. The company is building cars for the 
Hartford, Manchester & Rockville tramway the Blackstone 
Valley Railway, of Worcester, the Bristol & Plainville 
Tramway and a Springfield company. The company has 
also an order for cars from the Woronoco road, of West- 
field. 

—The South Baltimore Car Works has contracted to 
build 400 freight cars for the West Virginia Pittsburgh 
Railroad Co., and 300 coal cars for several coal companies. 
It is expected that the works wiU soon be taken out of the 
hands of the receivers. 

—The Elliott Car Works, Gadsden, Ala., are building 
150 freight cars for the Chattanooga, Rome <& Columbus. 
Nearly 400 men are now employed in these shops, and 
there are enough orders on hand to keep them employed 
’for several months. 

—The Standard Coupler Co. of New York, N. Y., has 
received an order from the Great Northern Railroad for 
4,000 couplers. 

The Central Vermont Railroad Co. is having 13 pas- 
senger coaches built by Jackson & Sharp to replace those 
destroyed by fire last winter. 
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— The American Refrigerator Transit Company is build- 
ing 50 refrigerator cars at its own shops. These cars will 
be fitted with the St. Louis coupler. 

—The Lake Superior & Ishpeming road are reported as 
about to enter the market soon for 400 ore cars. 

— The Chattanooga Southern has constructed for its own 
us v 20 fiat cars to be used in handling wood and charcoal 
for the Gordan Chemical Company, which has a plant at 
Round Mountain, on the line of the road. 

—The Northem Ohio Railway . has ordered from the 
Brooks Locomotive Works six mogul engines. These en- 
gines are to be the same as the standard freight engines of 
the Lake Erie Western Railway. 

— The Wheeling & Lake Erie has placed an order with 
the Cooke Locomotive Works for two switch engines and 
ten ten-wheelers. 

—Some of the car manufacturers of this country are 
figuring on a bid for some cars for a railway in Hindoo- 
stan. 

— The Baldwin Locomotive Works is reported as having 
shipped to the Westinghouse Electric <& Manufacturing 
Company at Pittsburgh, the framework for the heavy 
electric locomotive on which work has been progressing 
for some time. The electric apparatus for this machine is 
to be supplied by the Westinghouse people. It is stated 
that the locomotive is about 80 ft. long and is mounted upon 
two 4-wheel trucks, and that when it is completed it will 
weigh 60 tons. The wheels are 42 in. in diameter and tjlie 
locomotive will be operated by much the same mechanism 
as th(»ordinary electric motor, with the exception that the 
parts will be much stronger. 

— An agreement made between the St. Charles Car Com- 
pany and the receivers of the Galveston, La Porte & 
Houston Railway has been filed with the county clerk, 
under which the car company leases to the i*eceivers three 
first-class coaches, three mixed coaches, three combination 
baggage and express cars, two caboose cars, fifty coal cnrs 
and fihy box cars for $66,200, of which $22,066.66 is paid in 
cash and the remainder evidenced by two notes of $22,- 
0e)6.66 each, due in one and two yeiars after date respect- 
ively. Upon the payment of the last note the car company 
is to make a bill of sale for the cars upon payment bj^ the 
receivers of the sum of $100. The receivers also give a 
chattel mortgage upon the property. 

Iron and Steel. 

—The Pencoyd Iron Works, according to press dis- 
patches, has shut down a part of its works at West Mana- 
yunk, throwing out about 800 men. It is said that this 
temporary stopping of work has been caused by delay in 
the building of the Blackwell’s Island bridge, for the steel 
work of which the company has the contract. 

— The Buffalo Forge Co., Buffalo, N. Y., is sending out 
to iron foundries and all large industrial works in the 
United States and Canada a neatly illustrated circular en- 
titled “A French Iron Foundry in 1789.” Similarly every 
wood working house and every establishment having use 
for diwing rooms of anj" nature will receive one of the 
circulars entitled “Air as an Industrial Factor.” Both are 
full of intere.’^t. 

— Last week the Pacific Rolling Mills of San Francisco 
resumed work, about 700 men on the payroll. During the 
two weeks shutdown the furnaces were altered to admit 
the use of oil for fuel.The mills expect to use about 100,000 
barrels per year. This industrial estaolishment is the first 
on the Pacific coast to make so general a use of oil fuel in 
blast furnaces. 

—The Shelby Iron Co., of Shelby, Ala., has issued a cir- 
cular regarding the merits of Shelby charcoal car wheel 
iron. Last June a wheel made by the Barney & Smith 
Car Wheel Co., Dayton, Ohio, was tested in ihe presence 
of Mr. J. H. Harris, inspector for the Pennsylvania Rail- 
road. It stood 504 blows of a 140 lb. weight falling 12 ft. 
It was made of Shelby iron and old wheels. In 1875 the 
Barney & Smith Mfg. Co., made a set of wheels of Shelby 
iron which were put in passenger service for test as to dur- 
ability. They ran 70,000 miles, and two of the wheels, now 
in the possession of the Shelby Iron Co., would probably 
stand, easily, 25,000 miles more. 

—The Basic City (Va.) Chilled & Rolled Iron Works has 
borrowed the sum of $100,000 on its property, and it is said 
will resume operations at an early date. 

— The Colorado Fuel & Iron Co., has been awarded a 
contract by the Denver & Rio Grande Railway Co., for 
6.000 tons of steel rails. This company produced in 1895 
59,494 net tons of pig iron, 3,386 net tons of spiegel, 3,470 
tons of castings, 4,a57 net tons of cast pipe, 43.2,38 net tons 
of steel rails, 2,674 tons of spikes, 1,629 ton^* of angles and 
15,904 net tons of merchant iron. 

—The Ramapo Iron Works, of Hillburn, N. Y., has been 
awarded the contract to make all the castings for the Erie 
Railroad. 

Machinery and Tools. 

—The New York Central has ordered a Tabor molding 
machine, to be used in molding brake shoes and journal 
bearings. The expense of casting is so materially reduced 
by the use of this machine, that it is claimed no foundry 
having much uniform work to do can afford to be with- 
out it. 

—The additions to the plaiit of the Springfield Machine 
Tool Company, Springfield, Ohio, under way for some 
time have been completed, and in connection with the new 
tools which have been installed, give this concern one of 
the most complete plants for the manufacture of machine 
tools in the country. Among the new tools lately pur- 
chased are a 48 x 48 in. x 24 ft. Gray planer, a 9 ft. im- 
proved Bickford radial drill, a No. 5 improved Landis 
grinder and others, including one of the company’s own 
24 ft. bed, 24 in. lathes. The new addition to the shop is 
.50 ft. wide by 100 ft. in length, with 18 ft. walls and light 
on three sides. The company also has a foundry and 
make castings for a number of the fine machine toof man- 
ufacturers of the country. Among orders lately received 
are six from England, covering all lines of the company’s 
machine tools With one of the most modem and com- 
I)lete plants in the country and an excellent type of tools 


for their product, the Springfield Machine Tool Company 
are making a good record for sales and for satisfactory 
performance by their tools. 

— The Pratt Whitney Co. has compldted special ma- 
chinery for making the decimal gages for measuring 
sheet-metal tubes and wire adopted by the Railway 
Master Mechanics’ Association, and are prepared to fill 
orders for the gages. About 500 gages have been ordered, 
several of the leading railroads having made the giige 
standard. There is every reason for believing that within 
two or three years no othei* gage will be employed by the 
railroad companies of Amerim. 

— The Lodge <fc Shipley Machine Tool Co., of Cincinnati, 
O., states that it has been giving special attention to the 
manufacture of a tool-room lathe, combining all the best 
points of a standard lathe with the quick change of feeds 
and screw cutting contained in its engine lathes. This 
lathe, the company states, also has graduated length and 
cross feeds and graduated set-over of tailstock ; also, an 
improved taper attachment which requires the setting or 
releasing of only one screw to connect or disconnect it. 

— The Chicago Pneumatic Tool Co., 1553 Monadnock 
Block, Chicago, 111., states that during the past three 
months it has shipped to England and other foreign coun- 
tries 63 of its hammers, and on February 4 another order 
was received from London for ten more pneumatic 
hammers the size used for beading flues and 
calking boilers. The company is bringing out 
some new air tools, and is making its hammers large 
enough for riveting stay-bolts. These hammers are guar- 
anteed to bead two locomotive flues per minute and in 
calking and chipping boilers the company claims that one 
man with a pneumatic tool will do the work that four can 
do by hand. 

— Earl C. Bacon, designer and builder of improved hoist- 
ing engines. No. 26 Cortlandt street. New York, reports 
having shipped more machines in January than in any 
January in eight years. Mr. Bacon’s shipments range 
from ocean to ocean, so that he is able to know the tone 
of the market very generally, and he interprets the pres- 
ent as a most advantageous time for manufacturers to 
look for a greatly increased and healthy trade. He will 
shortly issue a 100-page catalog, which will be as com- 
plete a representation of the latest and best types of hoist- 
ing engines, crushing machinery and kindred machines as 
has been issued. 

— The Rand Drill Co. of New York City has moved its 
office, 23 Park place, where it has been so many years, to 
the Ajnerican Surety Building, 100 Broadway, corner of 
Pine street, where it will occupy the 12th floor. As an 
evidence that its machinery is gi*owing in popularity 
among railway mechanics it has within a few days re- 
ceived orders from four different railroad companies for 
air compressors for driving tools in their machine shops. 

— In the notice of the election of officers of the Vulcan 
Iron Works, Toledo, made in this column the name of the 
president was given as A. L. Backus. It should have read 
Alex. Backus. 

Miscellaneous. 

—The Truss Rail Joint Co. of Chicago has just taken an 
order for the equipment of 27 miles of main track on the 
Michigan Central Railroad with its rail joint. 

— What is probably the largest locomotive form of 
boiler ever built, was recently designed by Mr. F. W. 
Dean, mechanical engineer,of Boston. The boiler is 10 ft. in 
diameter, has two corrugated furnaces, and has 5,300 
square feet of heating surface. 

—The Chiciigo Pneumatic Railway Gate Co. has cer- 
tified to the change of its name to the United States Horse- 
shoe Mfg. Co. 

— The Lehigh Valley Coal Co. has begun work on its 
property at South Chicago and will expend probably $200,- 
(X)0 for docks, machineiy and bridges. 

—The National Railway Signal Co. of Sing Sing, N. Y., 
has been incorporated to manufacture railroad signals, 
both visual and audible. Capital $100,000, and directors, 
W. Irving Lee, Chester A. Weller, John Gibney, Thomas 
R. Wright, Wm. H. Cullen, Michael Garvey and David 
Greenthan, of Sing Sing. 

— N. T. De Pauw, who was recently appointed receiver 
for the Ohio Falls Iron Works Co., at Louisville, will 
qualify at once and take charge of the company's affairs. 
An effort will be made to immediately resume operations 
in the works. 

— The Pullman Co. is stated to have closed a contract 
with Crane & Co., of Fulton, W. Va., for 7,500,000 ft. of 
hardwood lumber. 

— The Acme Railway Signal Co. incoiqwrated Jan 27 is 
to manufacture railroad signals and other railroad devices 
in New York City. Capital, $300,000, and directors, Wm. 
F. Chester, Leonard S. B. Hopkins, of New York City ; 
Theodore H. Enis, of Jersey City, N. J. 

—Wharves.— Contract has been let at Norfolk, Va. to 
Wilson & Seay, of Lynchburg, for the erection of a wharf 
building 188x702 ft. at Pinner’s Point for the Southern 
Railway. 

— The “Falls” hollow stay-bolts have been in use on 
many of the leading raili*oads in this country for years, 
with the greatest satisfaction, and the makers have a 
large number of very strong testimonials from railroad 
officials. The Northern Pacific Railroad, writing to the 
Manufacturers, says: “ Replying to your communication 
of recent date concerning the satisfaction we have had 
with hollow’ stay-bolts received from you, I wish to say 
that ^hus far the stay-bolts have rendered us excellent 
satisfaction. The quality of the iron seems to be good, 
and meets all requirements thus far.” 

— The Pennsylvania Company is improving its facilities 
for handling iron ore at Erie, Pa., and the track facilities 
are to be enlarged and rearranged, so that a much larger 
movement can be accommodated than heretofore. The 
channels adjoining the docks are being deepened by Hing- 
ston & Woods, of Buffalo. The new machinery for the 
rapid handling of ore is to be put up by the Brown Hoist- 
ing & Conveying Machine Co., of Cleveland. Probably 
over $175,000 will be spent in these improvements. 
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—The Consolidated Cattle Car Co. has been organized 
with a capital of $2,000,000, and w’ith offices in Chicago and 
St. Louis, to take the cars and carry on the business of the 
late Hicks Stock Car Co., w’hose property was sold at auc- 
tion recently. Charles E. Kimball is president of the 
company and Henry W. Gays vice president. The com- 
pany operates 3,000 cattle cars. It may be interesting to 
note that the present owners are largely interested in the 
Canda Cattle Car Co., and that the initials used on the 
C4irs of both companies (C. C. C. Co.) are identical. 

—An order for 16,000,000 feet of Oi*egon fir was recently 
let to a mill on the Pacific coast. The timbers are to be 
used in the construction of a large dock at Marquette, 
Mich. Michigan w’ill cut fully 800,000,000 feet of Canadian 
logs next season. 

— Options have been taken by the Pittsburgh, Mononga- 
hela & Wheeling Railroad upon 8,000 feet of river frontage, 
with provision for the securing of 15.000 feet if desired, at 
Ben wood, below' the Wheeling, W. Va., terminals of the 
line at w'hich point will be established a mammoth ship- 
ping point. Coal tipples and harbors w’ill be put in and it 
bids fair to become one of the most important coal shipping 
stations on the Ohio river. Much coal handled at present 
via the pools of the Monongahela c.an be moved w ith far 
more expediency by the use of these conveniences. 

—The Bailey Triple Ledge Gold Mining Co. has been 
incorporated at San Diego to construct highw’ays, rail 
roads, electric, steam or other motive pow’er, and chutes 
to and from mines. Capital stock, $1()().0()0. Incorporators: 
L. H. Bailey of Banner, Cal. ; A. C. Nason and O.C. Dran- 
gaof San Diego; E. A. Stanley of Julian, Cal., and James 
A. Jasper of Ramona, Cal. 

— Mr. A. Morrison, late roadmaster of the Lehigh Val- 
ley Railroad, has accepted the position of mechanical 
engineer with Dilw’orth. Porter & Co., of Pittsbui’gh, for 
the .special purpose of pushing the Goldie tie plate. Mr. 
Goldie states that so much of his time has been required 
in answ’ering UKiuiries and giving information relative to 
his tie plate that he has found it impossible to do justice 
to all inquiries. Mr. Morrison has, therefore, been called 
in to attend specially to the technical details of the tie 
plate business. 

— The Westinghouse Electric & Manufacturing Co. has 
lately received orders to equip an electric railw'ay in the 
Isle of Man. Another order has come to hand for electric 
raihvay apparatus for the City of Coventry in England, 
and a third for electric motors and railway generators for 
a road at Cape To w’n. South Africa. The company is also 
about to ship equipment to fill an order for an electric 
railw’ay apparatus at Bangkok, Siam, India. 

—As a result of the illness of both the president and the 
vice president of the Pittsburgh Steel & Iron Company, 
The Union Trust Company, of Pittsburgh, has been ap- 
pointed receiver on the application of the Vega Iron Com- 
pany, of Duluth. It it said that the corpomtion has ample 
financial backing and that the present condition of affairs 
is w'holly a result of the inability of the chief officers 
to give the affairs of the company their personal atten- 
tion. 

— It is announced that the Oshkosh car shops, which 
were closed in 1893, will be opened in a short time, start- 
ing W’ith a good order for freight cars. 

— The Universal Car Seal Co. has been organized in St. 
Louis with the following-named stockholders: Lew’is 
Bierman, S. W. Summers, I. B. Rosenthal, Adolph Baer 
and L. A. Browui. The seal is somewhat different to any 
now’ on the market, being made of glass. 

— The Denver Automatic Car Coupler Co., of Denver, 
Colo., has been organized with $100,000 capital stock, by F. 
H. Hyatt, H. L. Marsh and L. L. Moe. 

— The Rowell-Potter Safety Stop Company, Chicago, has 
nearly finished an extension of its system on the Metro- 
politan Elevated road of Chicago and expects to equip the 
w’hole line. 

— Officers of the Philadelphia & Reading, which controls 
the Atlantic City Railroad, announce that the entire road 
from Camden to Atlantic City, N. J. , 56 miles, is to be 
equipped with Hall automatic block signals- This road 
does a heavy passenger business in the summer, and it is 
said that the signals w’ill be ready for use by the opening 
of the coming season. 


LIdgerwood Cableways for the Panama Canal. 


Mr. Spencer Miller, M. E., engineer, of the department 
of hoisting and conveying machinery of the Lidgerwood 
Manufacturing Co., New York City, w’ho recently went 
abroad in the interests of that company, has jusb closed a 
contract with the Compagnie Nouvelle Du Canal De Pan- 
ama at Paris, for seven Lidgerw’ood cablew’ays to be used 
on the Panama canal. This company is one which has re- 
cently been formed to complete the" great Panama canal, 
and the seven cablew’ays will be used exclusively for earth 
excavating. They wdll be equipped with all the latest im- 
provements, including the patent aerial dump, w’hich is 
such an important feature of these machines, the appara- 
tus throughout being similar in construction to the twenty 
Lidgerw’ood cableways used on the Chicago main drainage 
canal, except that the Panama cablew’ays will have fixed 
towers and anchorages. The spans Avill range from 250 to 
300 feet. 

This order w’as not placed until after a most careful and 
extended investigation had been made of the various appa- 
ratus available for canal excavation purposes. 

Engineers w ere sent by the Compagnie Nouvelle Du Ca- 
nal De Panama from Paris to examine the Lidgerw’ood 
cablew ays and other excavating machinery in use at Chi- 
cago on the canal there building. The result of their in- 
vestigation W’as a most flattering report in favor of the 
Liderw’ood cablew^ays and the negotiations then begun have 
resulted in the large order secured by Mr. Miller. 

This is one of the largest single orders for cableways of 
any description ever received by any concern in this coun- 
try from abroad, and points to a w^orld-w’ide appreciation 
of the merits of the Lidgerw’ood cablew ay that fully justi- 
fies the claim advanced by its manufacturers that it is the 
most perfect, economical and efficient apparatus of its 
kind ever devised. 




